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ROCK DRILLS 


The “Sergeant” and “Little Giant” 


(Tappet Valve) 





(Independent Valve) 





Ingersoll-Rand rock drills have a history of 
37 years—a record of continual improvement, 
of the replacing of old models by new and 
better ones, of the embodying in iron and 
steel of practical experience in every field 
under every condition. Over 90,000 have 
been built and sold to date in every country 
in the world, and the present models attain 
a standard in de- 
sign, material and 
workmanship un- 
approached by any 
other drill. 


Air Tools 



















Air Compressors 


Ingersoll-Rand Co. 


Chicago Philadelphia 11 Broadway St. Louis Butte 
Cleveland Pitttsburg NEW YORK _ E! Paso Houghton 
Boston Salt Lake San Francisco Denver Seattle 
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Fiske Brothers Refining Co. 
NON-CARBONIZING OIL 


AIR COMPRESSORS 


Also all Grades of Lubricants for use on Machinery Propelled 
by Compressed Air 





Office and Salesroom, 13 & 15 Old Slip, New York, U. S. A. 





Cable Address: London Office : Sole Agents for Scotland: 
LUBROLEINE.”’ 3 MITRE STREET JOHN MACDONALD & SON, 
ALDGATE, LONDON, E. C. GLASGOW, SCOTLAND 








LIDGERWOOD PPF’°G CO. 


Boston 96 Liberty Street Chicago 
Philadelphia Portland, Ore. 
Cleveland, O. New York New Orleans 


STANDARD 
High-Speed 
Hoisting 


Cableways, 
Hoisting 


Engines AND 


Built on the | é f f ee Conveying 
Duplicate . : i  } Dis = - 
Part System eee evices, 


SSS 


For Canal and Trench Excavating, Dam Construction, Wall and Pier Building, 
Mining Quarrying, Logging, and General Contract Work 
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Clean-Washed Material Permits Accurate Sorting 


“CRANE” 


SCREEN and WASHER 








Rich “Fines” by Screening 
Rich “Slimes” by Washing 
Rich “Lumps” by Picking 


Complete Plants for CONCENTRATION, CYANIDING, 
CHLORINATION and SMELTING of Ores 


™ STEARNS -ROGER MFG. CO, 


Engineers and Contractors 


DENVER, COLO. 





Tell the Advertiser You Saw His Ad. in COMPRESSED AIR. 











COMPRESSED AIR 


December, 1907 





i 
SULLIVAN STONE CHANNELERS 


AT PANAMA 








The Isthmian Canal Commission has ordered 24 Sull- 
van Class “Y-8” air channelers. These machines will be 
used in cutting the rock walls of the “wet prism,” in the 


Culebra cut, nine miles long, between Bas Obispo and 





Pedro Miguel, and also in cutting the great locks at La 
Sullivan “yo” Ar Channeler in No. 6 Boca and Mira Flores. 
quarry of Cleveland Stone Co., 
So. Amherst, Ohio. 


This is the largest single order for channelers ever 


placed. 
SULLIVAN MACHINERY CO., 
BIRMINGHAY., Ala. EL PASO RAILWAY EXCHANGE NEW YORK SAN FRANCISCO 
BUTTE JOHANNESBURG PITTSBURG SALT LAKE 
CLAREPSIONT, N. H. JOPLIN, [0. “ A ” O l # a 5 PARIS, FRANCE SPOKANE 
DENVER KNOXVILLE C H I : ST. LOUIS 
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REPAIRS CONSUME PROFITS 


A LIMITED WATER SUPPLY 


Decreases the output. Install a 20th Century 
Air Pump and increase your water supply 50 
per cent. 


Easy to Operate. 
Nothing to Wear Out. Write for Catalogue 


Harris Air Pump Company 


215 STATE LIFE BUILDING 
INDIANAPOLIS, IND. 
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THE SLOGAN of the CAMERON 
“Character: The Grandest Thing” 


SAVE ON REPAIRS 


Are Economical in 


Cameron Pumps “the Best Sense 























COST OF MAINTENANCE 


Contractors’ Light Weight Dif- 
ferential Plunger Sinking Pump. 
Size 6x4 (& 6 x 7. Normal 
capacity 50 gallons. Weight 475 
Ibs. Originally designed and built 
for the contractors on New York’s 
Subway and Tunnel Work. Also 
used in sinking shafts and caissons 
for bridge work, and in fact for 
large capacity, light weight. Easy 


to handle and economical in cost 





of operation. Thoroughly tested. 

















a ws Fully guaranteed. 





Full information regarding it and our other 
pumps in our new catalog “K.” Yours 


for the asking. Send for it today. 


A. S. CAMERON STEAM PUMP WORKS, 


FOOT OF EAST 23D STREET 


NEW YORK. 
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Westinghouse Motor Driven Air Compressors, Operating Sew- 
age System, Knickerbocker Trust Building, New York. 


WESTINGHOUSE AIR COMPRESSORS 


Westinghouse Traction Brake Co. 

General Offices: Pittsburg, Pa. > 
Address nearest Office: _ a 

Boston Exchange Bldg. Los Angeles, 527 So. Main St. 

Buffalo, Ellicott Sq. Bidg. Mexico City, Mex., 44% Calle de San 

Chicago, Ry Bxch. Bidg. Diego. i 

Cincinnati, Traction Bldg. New York, Trinity Bldg 

Cleveland, New Eng. Bldg Richmond, American Nat. Bk. Bldg. 

Columbus, C. Sv. & Tr. Bidg. St. Louis, 1932 North Broadway. 

Denver, Majestic Bldg. St. Paul, Endicott Bldg. 

13th St. and B’way, Oakland, Cal. San Francisco. 


For Canada, Canadian Westinghouse Co. Ltd, Hamilton, Ont 














Class F, Steam-driven Two-stage Air Compressors. 


THE BLAISDELL 
Air Compressors 


Possess distinctively original features of 


Design, Economy and Efficiency 
Not found in other makes. 


All Sizes and Types and for 
any Service 


THE BLAISDELL MACHINERY CO. 


BRADFORD, PA. 
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Air Cylinder Oil. 
Fiske Bros.’ Refining Co. 
Air Lift Pumps. 
Chicago Pneumatic Tool Co. 
Curtis & Co. Mfg. Co. 
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Rix Compressed Air and Drill Co. 
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Air Gauges. 
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Rix Compressed Air and Drill Co. 
Sargent Steam Meter Co. 
Stearns-Roger Mfg. Co. 
Westinghouse Air Brake Co. 
Air Receivers. 
American Diamond Sand Blast Co. 
Blaisdell Machinery Co. 
Bury Compressor Co. 
Chicago Pneumatic Tool Co. 
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General Compressed Air and Vacuum Ma- 
chinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Porter ‘Go., H. i. 
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Air Tanks. 
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Cleveland Pneumatic Tool Co. 
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Belt Dressings. 
Jos. Dixon Crucible Co. 
Blowers. 
Cameron Steam Pump Works, A. S. 
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View of Armor Construction 
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HE two essentials of hose for the transmission of steam or compressed air are 
DURABILITY and FLEXIBILITY. 


FLEXIBLE STEEL-ARMORED HOSE 
EMBODIES BOTH OF THESE ESSENTIALS 


Users of hose have always been confronted by inability to secure a hose which 
will meet the exacting requirements of steam service. Flexible Steel-Armored 
Hose approaches nearer the solution of this problem than any form of protected or 
unprotected hose on the market. The interlocking steel armor affords ample pro- 
tection against injuries from external causes and at the same time so firmly binds 
the hose that rupture will not immediately incapacitate it for further service, thus 
making it possible to continue the operation of the machine until it is convenient 
to repair or replace the damaged hose; whereas, when ordinary hose is used, a 
rupture would result in a complete shutdown of machines until the damaged hose 


had been replaced. 
Write for copy of bulletin No. 50746. 


SPRAGUE ELECTRIC COMPANY 


General Offices : 527-531 West 34th Street, New York City 
Chicago Office, Fisher Building 











GOODRICH HOSE 


IS 
Better Chan the Requirements Seemingly Demand 





























Ready for any emergency and strong enough to overcome it. From the inside 


} outside there’s a combination of good rubber, good fabric 
a 
3 , 
and good workmanship. 


'| The B. F. Goodrich Company 


AKRON, OHIO. 


NEW YORK, 66-68 Reade St. CHICAGO, 24 E. Lake St. PHILADELPHIA, 1332 Arch St. 
BOSTON, 161 Columbus Ave. DETROIT, 266 Jefferson Ave. BUFFALO, 731 Main St. 
CLEVELAND, 2188 Ninth St.S.£. DENVER, 1536 Glenarm St. ST. LOUIS, 3926-28 Olive St. 
OAKLAND, CAL., 4th & Washington Sts. LOS ANGELES, CAL., 818 South Broadway. 


SEATTLE, 310 First Ave., South. 
LONDON, ENGLAND, 7 Snow Hill, E. C. 
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ESTABLISHED 1833 INCORPORATED 1895 


THE C. & G. COOPER COMPANY 
ENGINE BUILDERS 





Home Office and Works at Mt. Vernon, Ohio 


BRANCH OFFICES: 








NEW YORK, 1419 Bowling Green Building PITTSBURG, 604 Frick Building 
BOSTON, 411 Weld Building ATLANTA, 310 Candler Building 
PHILADELPHIA, Drexel Building CHARLOTTE, N. C., South Tryon Street 














ENGINEERING NEWS 


THE LEADER IN 








Quality of Technical Matter Published. Advance News of Construction. Average 
Weekly Paid Circulation. Quality and Quantity of Advertising. Weekly 
Proposal Advertising. Weekly For Sale and Want Advertising. 


Published Every Thursday $5.00 a Year 


$2.50 FOR SIX MONTHS. TRIAL SUBSCRIPTION, 10 WEEKS FOR $1.00 
WRITE FOR FREE SAMPLE COPY 


THE ENGINEERING NEWS BOOK DEPARTMENT PUBLISHES A NUMBER OF 
Standard Technical Books and Specifications, and is also prepared to supply promptly, on receipt 


of price, any books of a technical or general nature other than those of its own publication. 


SEND FOR CATALOGUE 


The Engineering News Publishing Company 
224 BROADWAY NEW YORK 
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STRAIGHT LINE “A-1” 


AIR COMPRESSORS 











Three Ingersoll-Rand “‘A-1’’ Air Compressors on the Tidewater Railway Construction through 
Virginia and West Virginia. On the Tidewater contracts 20 Ingersoll-Rand Air 
Compressors and 363 Ingersoll-Rand Rock Drills are in use as compared 

to 8 Air Compressors and go Rock Drills of all other makes. 


This is distinctly ‘he machine for contract mine or quarry work, which demands 
a compressor of moderate capacity, reasonable in first cost, economical in operation, 
durable under hard service, cheaply maintained and capable of management by unskilled 
attendants. Capacities range from 175 to 1,900 cubic feet per minute. 

Careful tests on machines of all classes show that Class ‘‘A-1’’ compressors have a 
higher efficiency—and therefore a better fuel economy than any mechanical valve 
two-stage straight line type. 

These tests are reported in detail in Catalog A-36, sent on request to all inquirers. 













ROCK DRILLS CORE DRILLS AIR TOOLS AIR HOISTS 







Sed 
Chicago Philadelphia St. Louis El Paso 
Cleveland Houghton, Mich. it Broadway » NEW YORK Pittsburg Boston 
Birmingham San Francisco Butte Seattle Denver Los Angeles Sait Lake 
Montreal Vancouver Toronto Kenora Halifax Rossland, B. C. Mexico City 
Lima Valparaiso London Paris Berlin Johannesburg Melbourne 


U-71 
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BUTT- 

WELD 

YOUR 
PIPE 


i: JOINTS 


WITH THERMIT 


Thermit welded pipe joints have been proved 
to be as strong as the pipe itself and are 
superior to all others for compressed air and 
high pressure steam systems, refrigerating 
plants, deep well linings and many other pur- 
poses. Equipment portable ; process simple. 

Write for pamphlet No. 16-D. 


Goldschmidt Thermit Co. 


90 WEST ST., NEW YORK 
432-436 FOLSOM STREET, SAN FRANCISCO. 








THE INJECTOR SAND BLAST) 


APPARATUS 


For Foundry Service, Cleaning Metals, Roughing G 
Lettering and Tracing on Stonework, Gooae sai 
Screens, etc. Can be used with High 
or Low Air Pressures. 





MADE BY 


C. DRUCKLIEB, 132 Reade St., New York 


Sales Agents: Manning, Maxwell & Moore, Inc.. 
New York, for Railroad Service. Harron, Rickard & 
McCone, Inc., San Francisco and Los Angeles, Cal. 
W.R. Colcord [Machinery Co., St. Louis, Mo. Cana- 
dian Rand Co., Montreal and Toronto, Canada. The 
ee —veeey Co,, Cincinnati, Ohio. The Fairbanks 
Co., New Orleans,.La. 


WRITE FOR **SANDCRAFT.” 

















AIR 
COMPRESSORS 





Belt Driven Class C. C. B. Two- 
stage with Inter-cooler in Sub-base. 
An exceptionally compact unit, read- 
ily accessible at all points. Cata- 
logue of this and other types mailed 
on request. 


Bury Compressor Co. 
ERIE, PA. 
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If you are in need of anything in 
the line of Pneumatic Tool Hose or 
Pneumatic Tool Hose Supplies, Gran- 
ite and Marble Polishing Machinery, 
Granite and Marble Polishing Sup- 
plies and Granite Cutters, Tools— 
goods that are all guaranteed as to 
quality, we would suggest writing to- 
day for one of our catalogues, which 
illustrates, describes and gives prices 


on all the goods we handle. 


HARRISON SUPPLY COMPANY 


NATHAN C. HARRISON, General Agent 


5 and 7 Dorchester Avenue Extension, Boston, Mass. 


HOUSE OF QUALITY 
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CAISSON WORK FOR THE PARIS 
SUBWAY 


The built or projected lines of urban transit 
in Paris cross the Seine five times upon 
bridges of various design. One line, however, 
traversing the central portion of the city, 
passes under the river, and its construction has 


The tunnel was formed by sinking a num- 
ber of caissons in the bed of the river and con- 
necting them to form the continuous tube re- 
quired. Altogether three distinct methods of 
construction were used for the line. For the 
shore sections, running to a certain distance 
from the banks, the tunnel was built or driven 
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FIG. I. SIDE VIEW OF PARIS TUNNEL CAISSON. 


involved the sinking of metallic caissons of 
large size and of unusual design. The plan 
first proposed was to have two separate tun- 
nels driven at a suitable depth by the com- 
pressed air shield system. This would have 
necessitated the adoption of a level at least ten 
feet lower than was required for the system 
adopted, while at the same time the latter 
would permit the use of a single tube for both 
tracks instead of a separate tube for each. 


by the aid of a compressed air shield, and, as 
the second method, the caissons were sunk in 
the bed of the river to the required depth and 
in correct positions to connect. A third method 
is to be used later when the work is carried 
under the line of another road already built 
and in operation. To prevent any sinking of 
the road above it at this point, the freezing 
process is to be employed. There is an island 
in the River Seine, with a passenger station 
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for the subway line, the station also being 
formed by the sinking of a group of immense 
caissons between the ground and water levels. 
There are three sections of the tunnel caisson 
in the large arm of the river and two sections 
in the narrower arm. 

The half-tones show clearly the caisson con- 
struction. Each section is formed of two prin- 
cipal parts, the tunnel proper and an outer 
framework which forms the actual caisson. 
The tunnel is approximately elliptical in section 
and is composed of iron rings. Each ring is 
made up of a series of cast iron voussoirs 
.bolted together and the rings then bolted to 
each other with layers of treated wood between 
for a water-tight packing. Around this ellipti- 
cal tube is built a metallic shell which in the 
lower part of it forms the rectangular caisson. 
The frame of this shell is formed of a series 
of curved ribs of channel bar outside the tun- 
nel tube and braced at a certain distance from 
and nearly parallel with it by cross braced iron 
work. These ribs do not run around under 
the elliptical tube, but, passing the center or 
horizontal axis, they extend vertically down- 
ward, thus forming the sides of the caisson, 
and extending some distance below the bottom 
of the tunnel tube they thus form the com- 
pressed air chamber in which the men work to 
make the necessary excavation to allow the 
structure to sink to the required depth. Over 
the ribs is placed a sheet-iron covering which 
forms an external air-tight shell, the ends also 
of the caisson being thus closed. 

The caisson is floated and towed to its place, 
piles being driven to guide it vertically during 
the sinking operation. The  semi-elliptical 
space between the tunnel tube and the sheet- 
iron sides is filled up with cement beton, the 
top plating having been left off for the pur- 
pose. As the ground is excavated within and 
under the caisson it is gradually lowered to its 
proper level below the river bed, the tunnel 
tube having been ballasted with water to sive 
the needed weight and_ steadiness. When 
finally in place the caisson is filled with con- 
crete, the shafts at the side, with the air locks 
for the passage of men and material, are re- 
moved, and after all the connections are made 
the water is pumped out of the tunnel tube. 
The ends of the caissons lie about five feet 
apart, and this space is filled by a small cais- 
son which is sunk last. The removal of the 
end plates of all the sections leaves the con- 
tinuous tube. 


There is a double pneumatic interest in this 
undertaking, as compressed air was employed 
not only in the sinking of the caissons, but 
also in their construction, both of the half- 
tones showing Haeseler pneumatic riveters in 
use upon the frames and shells. 





REFRIGERATION AS A SUPPLE- 
MENTARY FUNCTION OF 
THE POWER PLANT 


By JosepH H. Hart, Pu. D.* 


Refrigerating machines may be classified 
into three groups: those employing air as a 
refrigerant; those employing the mechanical 
phenomena of absorption and solution of am- 
monia by water, and those using liquefiable 
gas. The air machine is clean and odorless 
and is somewhat in use on shipboard. It util- 
izes the process known as balanced expansion, 
whereby the air is cooled by doing work in a 
cylinder. Its size, weight and cost and large 
consumption of power are serious drawbacks 
to its wider use, and it is now recognized that 
its field is limited to places where the use of 
other types is prohibited. 

The absorption machine has a rather com- 
plicated mechanism. There are no moving 
parts except a small slow speed pump and it 
possesses a distinct advantage on this account. 
Its agent is ammonia and it was generally re- 
garded up to about the year 1895 as an ex- 
tremely inefficient process. 

The liquefiable gas machine was considered 
the most efficient, the simplest and most con- 
venient. A gas was liquefied by mechanical 
compression, followed by cooling; this liquid 
was then allowed to evaporate and absorb its 
latent heat of liquefaction from surrounding 
bodies. and the process was made continuous. 

The absorption machine, so-called, which 
utilized water in conjunction with ammonia 
gas, was the first practical refrigerating ma- 
chine; but later it came into considerable dis- 
repute on account of its remarkable inefficiency. 
The gas was produced from the aqua ammonia 
by steam coils in a generator somewhat similar 
in construction to the modern boiler. The 
pressure was increased by means of heat until 
the gas could be liquefied with cold water, and 
it was then evaporated in a manner identical 
with that of the ammonia compression type. 


*Abstract from Cassier’s Magazine. 
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The expanded gas, instead of being conveyed 
into a compressor, as in the latter system, was 
absorbed by cold water or weak aqua ammonia. 
This system requires five distinct units: the 
generator, where the gas is produced; the de- 


" 
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FIG. 2. END VIEW 


hydrator, where the excess water vapor car- 
ried over by the gas is condensed and re- 
moved; the condenser, which consists of pipes 
having cold water flowing over them and in 
which the gas is changed to ammonia liquid; 
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the expansion coils or shell cooler, in which 
the refrigeration is produced; and the ab- 
sorber, which absorbs the gas back into the 
weak aqua ammonia. Further, an ammonia 
pump must be installed to force this liquid 
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OF PARIS TUNNEL CAISSON. 


back into the generator, thus making the proc- 
ess continuous. 

The compression system, on the other hand, 
utilizes simply a compressor and condenser 
and the refrigerating apparatus or shell cooler. 
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This mechanical compression type was for- 
merly superior, although it depends on the 
operation of a compressor which is mechani- 
cally of low efficiency. Both types of ma- 
chines, however, are dependent for their eff- 
ciency upon design to an extent which was 
not realized until recently, and the situation 
exists to-day that the absorption system is the 
superior in many ways when used in large 
units. 

The absorption system has its efficiency lim- 
ited directly by the action of the dehydrator. 
If water vapor is carried over with the gas 
and not separated, it condenses in the con- 
denser in the production of liquid ammonia 
and combines there directly with it, forming 
strong aqua ammonia; the refrigerating power 
of the ammonia being counterbalanced by the 
heat of combination at this point. Thus the 
entire problem in the absorption system de- 
pends upon the design of the generator and its 
efficiency in producing rapidly comparatively 
pure ammonia gas without water vapor, and 
upon the efficiency of the dehydrator in re- 
moving the residue of the water vapor before 
it becomes objectionable. The design of the 
absorption system was not fully studied until 
within the last decade. Machines of both 
types depend absolutely for their efficiency 
on their design. An absorption plant may 
operate with a production of no refrigeration 
and a compression plant may do the same. 

The absorption machine employs the latent 
heat in the steam for the production of am- 
monia. A compression type utilizes the ex- 
pansive force of steam only, and hence super- 
heated compound condensing engines are the 
rule in large installations of this type. We 
thus come to the anomalous condition that the 
absorption machine can utilize exhaust steam 
very efficiently, whereas the compression plant 
does not utilize the heat of the exhaust at all. 
The claim is often made that the absorption 
machine requires more heat in its operation 
than the compression plant, and while this is 
true, when the quantity of heat taken from 
the boiler is considered the absorption system 
is still much superior. Thus in large units— 
in the production of ice, for example—a com- 
pression plant operates generally on an 8 to I 
basis: that is, 8 tons of ice produced to 1 ton 
of coal consumed. An absorption system un- 
der the same conditions can operate on an II 
to I basis, whereas a combination plant of the 
same total capacity for compression and for 
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absorption, the exhaust steam from the com- 
pressor operating the absorption system, will 
operate on a 14 to I basis. These figures in 
general have a 50 per cent. range of applica- 
bility, depending upon maintenance of plant 
and method of operation; but there is no 
doubt, in large units of 100 tons capacity or 
more, that the absorption system, or, better, a 
combination plant is much superior. This is 
in complete contradiction to the generally ac- 
cepted opinion ten years ago, and is due to 
improvement in design of the absorption sys- 
tem. 

This brings us to a remarkable condition in 
the engineering field. It shows a further ap- 
plication of the utilization of exhaust steam 
never before seriously considered. Exhaust 
steam has been used generally for heating 
purposes and in some isolated cases for dry- 
ing various materials. Its application to me- 
chanical refrigeration in power plant produc- 
tion has progressed to a certain stage. It 
has been generally recognized that such units 
as the lighting or trolley systems have excess 
loads in the morning and evening. Formerly 
this was taken care of by storage batteries, 
but their rapid deterioration and general cost 
of maintenance was such that it has been 
found preferable to operate a full size plant 
for the load at maximum. This is due partl, 
to the increased efficiency of large plants and 
to the necessity of a choice between two evils. 
This latter situation presented a large excess 
power available at slack time and this ex- 
cess has in some cases been sold to small 
refrigeration consumers operating their own 
plants. Mechanical refrigeration possesses 
this further advantage in this field. It can be 
operated intermittently. Thus by the use of 
a large brine storage tank refrigeration can 
be produced in the brine and kept here for 
long periods of inactivity with small waste 
and utilized when wanted. Thus the power 
plant in its development has aided the devel- 
opment of a large number of small unit re- 
frigerating systems by the furnishing of suffi- 
cient power at minimum cost at irregular in- 
tervals. 

Further, owing to the ability of mechanical 
refrigeration to operate intermittently and in 
reality to take the place of the storage battery 
in the storage of energy, it has found a place 
in the modern plant. Thus many small trolley 
and lighting systems operate a refrigerating 
or cold storage plant as well. The excess 
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current being turned into refrigeration when 
not needed and the cold brine carrying this 
system over the inactive period when power 
was needed along other lines. This has proved 
extremely efficient, and in many of the smaller 
cities such plants are in active operation. 

The advent of the absorption system with 
its remarkable increase in efficiency threatens 
to produce a change in the present conditions. 
Modern power plants in large units require 
complicated prime movers using superheated 
steam and generally of the compound con- 
densing type, whose cost of maintenance and 
high first cost is often almost prohibitory. The 
absorption system cannot use efficiently high 
pressure superheated steam. The compression 
plant itself is inefficient in the production of 
refrigeration. Hence, it, in turn, will be dis- 
placed for large units, and we shall have the 
rather anomalous condition of large refriger- 
ating concerns with excess power for sale, 
using simply plain slide-valve engines of low 
efficiency and large steam consumption. Such 
a plant could sell power as a by-product in 
quantities and at prices such that the ordinary 
unit in this field could not compete. Further, 
the modern power plant has an additional 
by-product available in the utilization of its 
exhaust steam in the production of mechan- 
ical refrigeration. The interrelations between 
these two engineering developments are at 
their inception and time only can develop the 
exact situation. However, conditions are such 
at present as to point almost conclusively to a 
radical change in their interrelations and a 
complete innovation in the production of 
power. 





LIFE AND WORK OF THE “SAND 
HOG” 


“Excavating Skyscraper Foundations,” by T. 
Kennard Thomson, in the Engineering Maga- 
zine for October, is’ an excellent article 
throughout. It is a clear, accurate and emi- 
nently readable account of the development 
and present status of this important line of 
work by an engineer who has contributed ma- 
terially to the improvement of the means and 
methods employed. The following having to 
do with the men who work under pressure in 
the caissons requires no commendation 
from us. 

Sand hogs work in eight-hour shifts—that 
is, three gangs in twenty-four hours, each 


gang taking half an hour for lunch and seven 
and one-half hours for actual work, for which 
they receive $3.50 a day, until the air pressure 
exceeds 20 pounds per square inch. As the 
pressure increases the pay increases, but the 
hours of labor decrease until at 45 pounds (in 
addition to atmospheric) the men only work 
one and one-half hours a day, and even that 
is divided into two shifts of three-quarters of 
an hour each and four hours apart; this is 
all the men can stand, and even then there is 
great danger of the bends, or worse, of being 
paralyzed. Many can not even stand the light 
pressure. 

The first effect generally noticed when the 
air is let into the lock is the pressure of the 
air on the ear drums, and if this pressure is 
not quickly equalized, the ear drum is rup- 
tured, of course, for life. At other times this 
plugged sensation results in blood vessels be- 
ing ruptured in the head which danger is much 
greater if the person has a cold to start with. 
In fact, if one has a cold or anything wrong 
with his heart or lungs, he has no business to 
try to enter the lock at all. Even men in 
apparent perfect condition can not always 
stand it. A lock might be described as a small 
room with two doors like the vestibule of a 
house, so that if one enters and shuts the 
outside door before opening the inside door 
only the amount of air contained between the 
two doors is lost in passing in or out. It is 
necessary to have an air lock to prevent all 
the air escaping from the air chamber every 
time men or material pass through the lock, 
for if all the compressed air were allowed to 
escape from the working chamber, even for a 
very short time, the chamber would quickly 
fill up with mud and water, with probably dis- 
astrous results to the adjoining buildings, to 
say nothing of the loss of human life. 

When the compressed air is allowed to enter 
the lock too quickly, and sometimes even when 
considerable time has been taken in entering 
and leaving the lock, it is supposed that the 
air bubbles force the blood away from the sur- 
face and then, when coming out of the com- 
pression, many of the bubbles remain in the 
system, which results in the “bends,” a very 
painful experience. The attack is usually in 
the arm or legs. The longer one stays in com- 
pressed air and the more exertion taken in it, 
the greater the risk of the bends, which, how- 
ever, often do not make themselves felt for 
several hours after coming out, although some 
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claim that they can tell that they are getting 
the bends while still in the air chamber. The 
worst form of caisson disease is paralysis, from 
which some die at once, some recover, and 
others are afflicted for the rest of their lives; 
and which it will be none can tell. Many of 
the old watchmen seen on these jobs, hump- 
ing around with a cane, are such victims. 

A schoolgirl was once asked where could 
you walk the faster, on top of a high moun- 
tain, where the pressure is very much lighter 
than what we call atmospheric (nearly 15 
pounds per square inch) or down in a caisson 
where one has to carry, say 20 to 40 pounds, 
on every square inch of the body in addition 
to the atmospheric. At first she thought on 
top of the mountain, but quickly corrected her- 
self by saying: “Of course not, for more work 
could be done in the compressed air on account 
of the great supply of oxygen.” The excess 
of oxygen not only gives the men great energy 
and appetites—you see seldom a thin sand hog 
—but it also makes candles, matches, cigars, 
etc., burn much faster; in fact, frequently, men 
have blown out a candle and put it in their 
pockets, only to find their coat on fire in a 
few minutes. One seldom sees an old sand 
hog; they must burn up their energies. It 
has often been a matter of comment that even 
the best of sand hogs are about useless if 
given an outside job; whether they lose their 
inclination or ability to do good work, I know 
not. 





SOME PECULIARITIES OF IM- 
PLOSION 


Every one knows what an explosion is; but 
its opposite, an implosion, is less familiar. At 
great depths in the sea the conditions are 
favorable for its production. At twenty-five 
hundred fathoms the pressure is, roughly 
speaking, three and a half tons to the square 
inch; that is to say, fifty to a hundred times 
greater than the pressure exerted by the 
steam upon the piston of a powerful engine. 
An interesting experiment to illustrate the 
enormous force of this deep-sea pressure was 
not long ago made on the Albatross, a govern- 
ment vessel engaged in deep-sea exploration. 
A thick glass tube several inches in length full 
of air was hermetically sealed at both ends. 
This was wrapped in flannel and placed in one 
of the wide copper cylinders, used to protect 
deep-sea thermometers when they are sent 
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down with the sounding apparatus. The cop- 
per cylinder had holes bored in it, so that the 
water had free access inside, around the glass. 
The case was then sent down to a depth of 
two thousand fathoms, and drawn up again. 
It was found that the cylinder was bulged and 
bent inward, just as if it had been crumpled 
inward by being violently squeezed. The glass 
tube itself, within its flannel wrapper, was re- 
duced to a fine powder, almost like snow. The 
glass tube, it would seem, as it slowly de- 
scended, held out long against the pressure, 
but at last suddenly gave way, and was 
crushed by the violence of the action to a fine 
powder. This process, exactly the reverse of 
an explosion, is termed an implosion. 





REFRIGERATION ON THE 
LUSITANIA 


Two distinct and complete sets of refrigerat- 
ing machinery are installed upon the Lusitania, 
one for the steamer’s own provisions and an- 
other for use on any cargo which might re- 
quire refrigerating. The provision chambers 
are situated on what is known as the lower 
deck, and are insulated with granulated cork 
and a special paper impervious to damp, with 
the necessary casing of white pine boards. 
These chambers have a total capacity of about 
13,000 cu. ft., and are divided into compart- 
ments, each compartment for the storing of a 
separate provision. The refrigerating ma- 
chinery for the provision chambers is located 
near the forward end of the main engine room, 
at the level of the main deck, uses CO:z as the 
refrigerant, and is in duplicate. The two com- 
pressors are placed horizontally, and work 
from a main shaft, which is driven direct by 
an electric motor. The cargo cold storage 
comprises six large rooms on the orlop deck 
forward, insulated with granulated cork and 
damp-proof paper, with a casing of white pine 
boards, and cooled by the circulation of cold 
brine. The chambers have been fully provided 
with conveniences for stowing different kinds 
of goods likely to be carried. The machinery 
for cooling this cargo space is located on the 
shelter deck at the starboard side forward, 
and is also in duplicate, and driven by an elec- 
tric motor. A notable feature of the ma- 
chine installations is that each one is placed in 
an insulated room, so as to be accessible with- 
out any lagging or insulation having to be 
removed. 
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THE WINDMILL AND THE STOR- 
AGE BATTERY 

Although, for any purpose requiring a more 
or less continuous supply of power, the wind 
is a wholly unsuitable source of energy, there 
are, nevertheless, many cases in which it can 
be utilized with advantage. [ven if it has 
to be supplemented by a stand-by such as an 
oil engine, and worked in conjunction with a 
storage battery (which is generally an indis- 
pensable adjunct), wind-power may prove a 
source of economy. A few results derived 
from a series of experiments which has been 
carried on for some years by the Danish Gov- 
ernment may, therefore, be of interest. 

The velocities of the wind which are practi- 
cally utilized lie between 10 and 50 feet per 
second, and the motor must be so constructed 
as to adapt itself automatically to all condi- 
tions, including storms. It has been found 
that a motor with only four wings is the best, 
and that if the surface of the wings in square 
feet is S, the velocity of the wind V in feet 
per second, and the output in horsepower is W, 
then W = S V*~ 456,000. Thus, for a surface 
of 100 square feet, with velocities of 10, 20, 30 
and 40 feet per second, the power available i 
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COMPRESSED AIR ON THE BEL- 
MONT TUNNEL WORK 

The various tunnel and subway undertak- 
ings, which are to so vastly increase the transit 
facilities of Greater New York, are quite dif- 
ferent from each other in the conditions and 
means of construction, and each has imposed 
special engineering problems to be solved. Not 
the least interesting was the work on the Bel- 
mont tunnel, now completed and likely to be 
the first in actual and established service. 

This tunnel and subway is over three miles 
long, extending. from Park avenue and Forty- 
second street, Manhattan, to Jackson avenue 
and Fourth street, Long Island City, and will 
afford easy and quick transit between the bor- 
oughs of Queens and Manhattan, connecting 
with the Interborough system of subways near 
the Grand Central station. The first shift was 
started in July, 1905, and work has been rush- 
ed continuously and with tremendous vigor 
night and day until its recent completion. 
This tunnel consists of two tubes running par- 
allel, each for a single track. Part of the 
tubes are horseshoe shaped, while under the 
river they are circular and built of sectional 

















FIG. I. WORKS ON 


0.22, 1.8, 6 and 14 horsepower respectively. At 
the experimental station of Askow, with a pe- 
trol-motor as standy-by and a storage battery, 
an installation of 450 incandescent lamps has 
been successfully run for two years, at a fair 
profit, even after allowing for interest and 
sinking fund chargés on a 25-year basis. 


MAN-O'-WAR’S REEF. 


cast-iron rings. The builders of this tunnel, 
The Degnon Engineering and Construction 
Company, had an advantage as to time of con- 
struction, in that their tunnels could be driven 
from four headings instead of two, or, in the 
case of the Cortlandt street tunnel, from a 
single heading. 
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FORTY-SECOND STREET AND EAST RIVER PLANT. 

For driving the tunnel from its western end 
and for the subway westward through Forty- 
second street there were two separate instal- 
lations, resulting from certain business ar- 
rangements. The plant of the O’Rourke En- 
gineering Company, sold to the Degnon Com- 
pany, comprised: one Rand cross compound 
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MAN-O'-WAR’S REEF PLANT. 

The most interesting, in some respects, of 
all the New York tunnel plants was that in- 
stalled by the Degnon Contracting Company 
upon Man-o’-War’s Reef in the middle of the 
East River, opposite Forty-second street. The 
existence of this reef suggested the sinking of 
two shafts there, giving four additional work- 





FIG. 2. 


Corliss two-stage air compressor with steam 
cylinders 24 and 4o by 48 inch stroke and air 
cylinders 39 and 24 inch; free air capacity, 
4,147 cu. ft. per min., and one Ingersoll cross 
compound Corliss two-stage compressor, with 
steam cylinders 22 and 40 by 42 inch stroke, 
and air cylinders 38 and 24 inch; free air 
capacity, 3,937 cu. ft. per min. 

The Degnon Contracting Company’s own 
pfant at the same point comprised three Inger- 
soll cross compound steam, duplex air, class 
“AH” compressors, with 


steam cylinders 15 and 
28 by 16 inch stroke, 


and air cylinders 2014 
inch diameter, for a maximum air pressure 
of 50 lbs.; free air capacity, 6,540 cu. ft. per 
min. There was also one Ingersoll cross com- 
pound steam, two-stage air, class HC com- 
pressor, with steam cylinders and stroke the 
same as above, but with air cylinders 2514 and 
16% inch diameter for 100 pounds air pres- 
sure; free air capacity, 1,704 cu. ft. per min. 


ELECTRIC DRIVEN AIR COMPRESSOR, MAN-O-WAR’S REEF. 


ing faces for the two tunnels. The first thing 
to be done was to get standing room, as the 
original area was entirely insufficient. At first 
a single straight line Ingersoll compressor, 
with a portable boiler, was placed, and the 
sinking of the two shafts was begun, the ma- 
terial from the shafts being used for filling 
upon and around the reef until a sufficient 
working area was secured. The complete 
plant as finally installed had not a foot of space 
to spare. Fig. 1 is a snapshot of the exterior 
of the plant taken from a passing boat. The 
compressor room, the interior of which is 
shown in Fig. 2, extends to the water's edge 
on two sides, with only a small space on the 
New York side, while to the north enough land 
was made to provide for the moving of dirt 
cars to scows on either side. 

The compressors used here comprised: first, 
one Ingersoll-Sergeant straight line, class “A,” 
24 inch diameter steam and 2614 inch diame- 
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ter air by 30 inch stroke; free air capacity, 
1,843 cu. ft. per min. This is the most distant 
compressor in the half-tone, Fig. 2, which 
chiefly shows the four electric driven machines. 
Three of these were duplex, class “J,” Inger- 
soll, belted compressors, with air cylinders 
20% inch diameter by 16 inch stroke; aggre- 
gate free air capacity, 6,540 cu. ft. per min. 
The fourth electric driven machine was a two- 
stage compressor with air cylinders 2514 and 
16% inch diameter by 16 inch stroke; free air 
capacity, 1,704 cu. ft. per min., this compressor 
delivering the air at 100 lbs., while the maxi- 
mum pressure for the other three was 50 lbs. 

These compressors were all run at constant 
speed, the air delivery being regulated by 
choking controllers on the intake. There was 






emergency plant, it must not be thought to 
have been necessarily or actually a wasteful 
one. The electrically driven machines in this 
case, taking their current from a service in 
which the highest possible economies are at- 
tained, and having motors adapted to their 
work, delivered the air at a lower cost than 
that of the straight line, steam driven ma- 
chines, notwithstanding that the latter repre- 
sent still widely prevalent practice. 

LONG ISLAND CITY PLANT. 

Fig. 3 shows the interior of the power house 
of this plant. There were in service here two 
Ingersoll cross compound steam, two-stage 
air, class “H” compressors, with steam cylin- 
ders 15 and 28 by 16 inch stroke, and air cyl- 
inders 2514 and 16%, designed for too pounds 
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FIG. 3. AIR COMPRESSOR, LONG ISLAND CITY. 


another straight line, steam driven compressor 
at the eastern end of the line and not included 
in the half-tone. The current for the electric 
drive was taken from a cable connecting with 
the Manhattan lines of the Interborough Com- 
pany. The elevators in the two shafts also 
were electric driven from the same source. 
Locomotive boilers supplied the steam required 
for the straight line machines, the feed water 
being piped from Manhattan. 

While this plant, on account of its location 
and its forbidding accompanying conditions, 
might have been regarded as more or less an 


air pressure; free air capacity, 3,408 cu. ft. per 
min. There were also two Ingersoll class “A” 
straight line compressors, 24 and 26% by 30 
inch stroke; free air capacity, 3,686 cu. ft. per 
min., and one Ingersoll class “A” compressor, 
24 and 24% by 30 inch stroke; free air ca- 
pacity, 1,570 cu. ft. per min. These three com- 
pressors were for low-pressure air. Heine 
boilers were used. 
PUMPING ARRANGEMENTS. 

While the pneumatic pressure maintained in 
the tunnels until completion was always equal 
to or somewhat in excess of the hydrostatic: 
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pressure due to the submergence, there was a 
constant accumulation in the machines and 
workings of water, which was taken care of 
by air operated pumps. While the air pres- 
sure would be in excess at the top of the shield 
it might still be insufficient at the bottom and 


here the water would work in. This water 
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extra room was required for their installa- 
tion (see Fig. 5), as these pumps were all of 
the Cameron type, with their well-known char- 
acteristics and lack of protuberant parts. These 
pumps have no outside valve gear, and moving 
levers to be deranged or broken are entirely 
absent. They were reliable in cases of sudden 


FIG. 4. PUMPS IN CHAMBER BETWEEN TUNNELS. 


was collected in temporary sumps in the air 
locks, and from there was forced out by the 
air pressure through the pipes to the various 
pumping stations situated along the line of 
construction. There was also a constant seep- 
ing through the joints where the calking had 
not been completed, the sumps for this water 
being situated where the grade was the lowest 
and where the pumps were located, pumping 
the water to the surface or directly into the 
river, or, for the land sections of the tunnels, 
into sewers connecting with the river. 

In several places the segments or wall plates 
were removed and the rock or other material 
forming the 8-foot partition between the two 
tubes was cut away, to provide sump cham- 
bers (see Fig. 4), and allowing room for the 
pumps. Where the pumps were situated along- 
side the tunnel walls and in the workings, no 


flooding and would work just as well when 
submerged to any depth. In cases of accident 
or emergency they could also be run up to 
double their normal capacity. 

A unique and simple device was attached to 
the pumps to keep the exhaust compressed air 
from freezing and choking the passages. A 
small pipe was connected from the water dis- 
charge pipe to the exhaust openings of the air 
operated cylinder, and through it a %-inch 
nozzle discharged constantly when the pump 
was running. This not only prevented freez- 
ing, but also had the effect of a muffler on the 
exhaust, which otherwise would have been 
deafening to the workers. These pumps, as 
was stated, were driven by compressed air, as 
were also the drills and the hoisting and other 
machinery employed. 
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EXPERIENCE WITH HIGH PRES- 
SURE GAS MAINS* 


By SHERWOOD GROVER. 


High pressure gas distribution, although not 
very old as applied to artificial gas, is no 
longer an experiment. When we say high 
pressure we mean over two pounds per square 
inch. There is a point beyond which, under 
given conditions of cost for power, materials, 
labor, etc., it will not pay to raise the pressure, 
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in at the dead ends. The other type is where 
the entire system is high pressure, varying in- 
degree, with regulators reducing the feeding 
main pressure of 20 pounds or more to a dis- 
tributing main pressure of 2 to 5 pounds, and 
this in turn reduced by regulators on each 
house service. The writer does not favor the 
second type of installation, although there are 
conditions under which it works very well, 
preferring rather low pressure on all distribut- 
ing mains, not to exceed 12-inch water column, 





FIG. 5. 


but instead it is time to increase the diameter 
of the pipe, or in case of a system already in- 
stalled, to lay another pipe. 

High pressure systems are of two-kinds. 
One type in which the high pressure mains 
are simply feeders in the form of arteries 
running through a district, with regulators 
connected here and there to boost up pres- 
sure at weak points in the low pressure dis- 
tributing mains, or they may be in the form 
of a loop entirely circling a town and feeding 


*Condensed from The Journal of Electricity, Power 
and Gas. ’ 





PUMPS IN TUNNEL WORKINGS. 


with no high pressure on service pipes. This 
method allows using a small and practically 
uniform size of pipe for distribution mains in 
given districts, and is specially adapted to sub- 
urban tracts, where consumers are wide apart, 
and main extensions do not pay high re- 
turns un investment. It is surprising how 
many consumers with gas bills ranging from 
$10 to $25 per month can be supplied by a 2- 
inch pipe carrying a pressure of 10-inch water 
column. 

A high pressure system can be for con- 
venience considered as consisting of three dif- 
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ferent parts, namely, the compression plant, 
the storage plant and the feeding mains. 


THE COMPRESSOR PLANT. 


This includes the compressors, their motive 
power and piping system. There is consider- 
able opportunity for difference of opinion as 
to motive power, type and size of units em- 
ployed, and arrangement. In case electricity 
is used, it is necessary to have either gas en- 
gine or steam engine auxiliary to insure 
against interrupted service, or else the storage 
plant must be of sufficient capacity to bridge 
over any delay which may occur. 

The most efficient compressors should be 
used, but there are several little points, such as 
unloading devices, automatic or otherwise, 
which have more or less merit, depending on 
the size of the installation. An automatic un- 
loader is very handy in a small installation, but 
the writer questions the economy of it in a 
large installation. All automatic unloaders are 
virtually by-passes, and by-passing compressed 
gas means excessive temperature of the com- 
pressor, and of the gas being compressed. Un- 
loaders of the pattern used on compressors 
with Corliss valves, by which the machine can 
be operated at one-quarter, one-half, three- 
quarters or full load, are very useful. They 
must, however, be used with judgment, and 
wear on the compressor be equalized by 
changing sides when running at part load, so 
that each part of the machine has the same 
total number hours work. 

The size of units, of course, depends upon 
the peak load, unless you are depending on 
the storage plant to carry you over. Our ex- 
perience in California has, however, taught 
us that a unit approximately equal in capacity 
to the peak hourly sent out is none too large, 
and as it is, of course, necessary to have dup- 
licate apparatus, it is well to have the units of 
varying capacity, so that by running different 
units during the day it can be so arranged that 
they are running at full load, and hence at 
best economy, most of the time. 

STORAGE PLANT. 

This consists of a battery of compression 
tanks, arranged on a suitable foundation, to- 
gether with the system of piping and regu- 
lators connecting them to the distributing 
mains. 

A standard size and type of tank has been 
adopted by our company, which was deter- 
mined by economy and ease of handling and 
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railroad transportation, together with least 
cost per cubic feet stored. This size is six 
feet in diameter by thirty feet in length, with 
dished heads. It has one manhole fitted with 
cover and yoke, one 2-inch reinforced tapped 
hole, which serves as both inlet and outlet, and 
one I-inch reinforced tapped hole, to be used 
for drip pipe. 

These tanks are placed in a row on the 
foundation, the number depending upon the 
amount of ground which can be used to best 
advantage. Other rows may from time to 
time be added on top of the first, making this 
installation a flexible one, which can be in- 
creased each year at a comparatively small 
cost, to meet the demands of a growing town. 
One tank, which we call the low pressure tank, 
differs from the rest in that it is a distributing 
tank and not a storage tank, and although it 
is equipped with a manhole and drip connec- 
tion, like the storage tanks, it also has extra 
connections, to which are attached the regu- 
lators supplying the different feeding mains 
of the town. 

In large installations it has been found most 
satisfactory to carry 20 pounds or under on 
the feeding mains, and hence the main com- 
pression units are built for this pressure only. 
As it is necessary to use 100 pounds pressure 
(not less than 80 pounds) on our storage 
tanks, in order to get capacity, it, therefore, 
follows we must have a compressor capable of 
compressing to 100 pounds. This unit, on ac- 
count of the nature of its work, can have a 
very small capacity in comparison to the other 
machines of the installation, its use 
simply to keep the storage tanks full. 

The general arrangement of the compression 
and storage plant is as follows: The discharge 
from the 20-pound compressors is carried by 
a single line of pipe to the 20-pound tank, a 
branch being taken for suction to the small 
100-pound compressor, so that it may take gas 
either at 20 pounds, or at holder pressure, as 
the case may be. The discharge from the 100- 
pound .compressor is carried by a single line 
of pipe to the storage tanks, a 2-inch con- 
nection with valve being made to each tank. 
This same header is continued to the 20-pound 
tank and is connected to it through a regu- 
lator and by-pass. This regulator is set to 
maintain a pressure less than 20 pounds, say, 
for example, 15 pounds, then as long as there 
is 20 pounds pressure on the distributing tank, 
this regulator is shut; but if for any reason 
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the pressure drops, then this regulator comes 
into action and maintains the pressure at 15 
pounds, as long as there is anything in excess 
of this in the storage tanks, or the small com- 
pressor is able to keep it up. The various 
feeding mains of the city are taken directly 
from the 20-pound tank, with a separate regu- 
lator on each, so that any pressure under 20 
pounds can be carried on any main independ- 
ent of the others. 

In installing a complete plant of this nature, 
there are many practical points to which at- 
tention must be given to avoid trouble. To 
begin with, the compression tanks must be 
handled with care, to avoid subjecting them to 
unequal strains, which may cause the seams to 
leak. 

After considerable experience with valves it 
has been found that nothing but extra heavy 
ammonia valves can be relied upon, and even 
these at times give trouble. An hydraulic test 
on a valve or stop cock is absolutely worthless 
if the fitting is to be used for high pressure 
gas. 

A high pressure feeding main is subject to 
some of the physical laws which govern the 
design of a blast pipe supplying a number of 
sets of water gas apparatus; at the same time 
it is under some of the physical laws govern- 
ing steam pipe design. 

It naturally follows that all sharp turns 
should be avoided, using instead, easy curves 
and long sweeps. It is even well to substitute 
Y fittings in place of crosses or tees, where 
branches are taken from the main feeders. 

In laying the line, care must be taken to 
properly anchor and brace all curves or bends. 
The gyrations of a garden hose, if left to it- 
self with a good head of water on it, will serve 
to illustrate what will happen if this precau- 
tion is neglected. 

The regulators are placed in manholes built 
in the street. They are either brick or con- 
crete, and each regulator has an inlet and out- 
let and a by-pass valve. The use of two regu- 
lators in parallel is advocated, and, I believe, 
in use in some locations. We have found in 
this climate that one extra regulator of each 
size on hand is a good plan. As the regulators 
are inspected at regular intervals, trouble can 
be anticipated and the regulator removed to 
the repair shop, where proper adjustment can 
be made while the extra one takes its place. 
During the change the by-pass is operated. 

The matter of drips has caused considerable 
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trouble, but principally in systems where the 
entire installation is high pressure, or where 
the feeders are small. A device composed of 
fittings has been used in some cases, which 
makes the gas turn at a sharp angle to pre- 
cipitate its moisture. This works very well on 
high pressure distribution mains of small in- 
stallations, but it is not practical in a feeder 
at all. At first it was deemed sufficient to 
merely tap the main and blow out the conden- 
sation, with its own pressure. Experience, 
however, has shown that this does not always 
give satisfaction, and it was found necessary 
to go back to the low pressure gas practice 
and design a drip pot with an opening the full 
size of the pipe, which can be inserted in the 
line by means of flange-coupling adapting 
pieces. If you stop to consider that there is a 
time of minimum consumption during the 
twenty-four hours, when the gas in the mains 
is almost at rest, the velocity being practically 
nothing, and that this occurs when the tem- 
perature is lowest, and hence best for precipi- 
tation of moisture, it is apparent that if these 
drip pots are placed at the low points they will 
catch the condensation ; then it is an easy mat- 
ter to blow it out with pressure. 





COMPRESSED AIR IN BLAST 
FURNACES 


The most voluminous use of compressed air 
in any single industry is in the blast furnace. 
Prof. Bradley Stoughton of Columbia Univer- 
sity in a description of a typical American 
blast furnace says: 

The air for smelting is driven into the fur- 
nace by blowing engines up to 2,500 horse- 
power each, and capable of compressing 50,000 
to 65,000 cubic feet (4,875 pounds) of free air 
per minute to a pressure-of 15 to 30 pounds 
per square inch, which is about what one fur- 
nace requires. It actually requires about four 
to five tons of air for each ton of iron pro- 
duced in the furnace. After leaving the en- 
gines and before coming to the furnace the 
air is heated to a temperature of 800 to 1,200° 
F. by being made to pass through the hot- 
blast stoves. 

[The horsepower mentioned would be only 
sufficient for the compression of the smaller 
volume to the lower pressure. For compress- 
ing the larger volume to the higher pressure 
double the above horsepower would be re- 
quired. Ed. C. A.] 
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CLEANING STEELWORK BY SAND 

BLAST AND PAINTING BY 

COMPRESSED AIR 
By De Wirt C. Wess. 

At the U. S. Naval Station, Key West, Fla., 
are two large steel coal sheds whose vertical 
side walls are composed of 44-inch steel plates, 
and are from 16 to 20 feet high. The action 
of heat and impurities in the coal, combined 
with that of the large quantities of salt water 
used for extinguishing spontaneous combus- 
tion fires, rapidly corrodes the interior steel- 
work and necessitates its thorough cleaning 
and painting every time the sheds are emptied. 

Shortly after the writer was detailed to this 
station his attention was attracted to this sub- 
ject, and he concluded that the use of a por- 
table sand blast cleaning and spray painting 
ouffit would be very advantageous in point of 
efficiency and time as well as cost. This idea 
meeting with the approval of the Bureau of 
Yards and Docks, the following outfit was pur- 
chased at a cost of $2,090, delivered at the 
Naval Station: 

1 horizontal gasoline engine, about 20 hp. 

I air compressor, capacity about 90 ft. of 
free air per min. compressed to a pres- 
sure of 30 lbs. per sq. in. in one stage, 
belt connected to engine. 

I rotary circulating pump, belt connected to 
engine. 

1 Galvanized steel water tank. 

I air receiver, 18 X 54 ins. 

(The above apparatus was all mounted on a 

steel framed wagon with wooden housing.) 

2 sand blast machines, capacity 2 cu. ft. of 

sand each. 
paint spraying machines, one a hand ma- 

chine of 2-gal. capacity for one opera- 
tor, the other of 10 gals. capacity for two 

operators. , 

100 lin. ft. of sand blast hose. 
200 lin. ft. of pneumatic hose for sand blast 


to 


machines. 

400 lin. ft. of pneumatic hose for painting ma- 
chines. 

100 lin. ft. of air and paint hose for painting 
machines. 


4 khaki helmets, with mica-covered openings 
for the eyes. 
200 lin. ft. of 2-in. galvanized iron pipe. 
Previously to the delivery of this material, 
shed “A” had been emptied of coal and the 
work of cleaning the inside surface of the wall 


plates was begun by hand in the usual manner, 
About 7,000 square feet out of a total of 9,000 
were thus cleaned at a cost of slightly over 4 
cents per square foot. On the arrival of the 
sand blast outfit the hand work was stopped 
and after a short preliminary trial the machine 
cleaning was started. The work proceeded 
rather slowly until the men became accus- 
tomed to it, yet the 2,000 square feet of pre- 
viously untouched surface was _ thoroughly 
cleaned and the 7,000 square feet of hand 
cleaning was all gone over and much improved 
at a total cost for labor of $97.68 and for gaso- 
line of $16.15. The force consisted of the fol- 
lowing: 





Per day. 

LING SORGER. oo Dewss keois sss e $3.04 
1 helper (in charge of the work and 

tending machines) ................. 22 

2 laborers on machines, at $1.76 each.. 3.52 
1 labgrer drying sand, filling machines, 

Rite beret ui nine elalaie’ ote ee ales iainis isle ory 1.76 

MSA ect cee iene a en rls c ae $10.56 


From 10 to 


5 gallons of gasoline were re- 
quired per day of 8 hours (costing 19 cents 
per gallon here). 

For the painting the coal tar paint originated 
by Civil Engineer A. C. Cunningham, U. S. N., 
was used (see Eng. News, July 12, 1906). This 
paint was prepared with the following propor- 
tions (by volume): Coal tar, 4 parts; kero- 
sene oil, 1; Portland cement, I. 

The Portland cement was first well stirred 
into the kerosene oil, forming a creamy mix- 
ture; this mixture was then carefully stirred 
into the coal tar. It was freshly mixed as 
needed and kept well stirred. The cost of this 
paint at Key West is about 15 cents per gallon. 
It was found not to be so well suited to the 
pneumatic spraying machine as oil paint, but 
worked very well; though, of course, the ma- 
chine used considerably more than hand work. 
In all, on this shed, 64% gallons of paint were 
required for 9,000 square feet, or about 1 gallon 
to 140 square feet. The force used in paint- 
ing was the same as in cleaning, with the ad- 
dition of a laborer, who followed up the paint- 
ers with a long-handled brush and spread the 
paint uniformly. The cost of painting this 
shed was: For labor, $28.16; for gasoline, 
$3.80. 

On shed “B” a total area of 12,500 square 
feet was cleaned and painted. This steelwork 
was covered with a scale nearly %-inch thick 
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and was deeply pitted. The scale and rust 
was very tough, and extremely hard to re- 
move. On this work it was found economical 
to keep men ahead of the sand blast with 
sledges, loosening and shaking off as much of 
the scale as possible. The labor cost of the 
whole work on this shed (cleaning and paint- 
ing) was $460, including the cost of moving, 
setting up and removing. Gasoline cost $81. 
A total of 86 gallons of coal tar paint was 
used, covering about 145 square feet per gallon. 
Total cost of labor, fuel and paint, $553.90, or 
4.4 cents per square foot. It is impossible to 
separate the cost of cleaning and painting on 
this work, as only small areas were painted at 
one time, the painting being done by one opera- 
tor, the other working the sand blast. This 
was done in order to expose the cleaned steel 
to the atmosphere for as short a time as pos- 
sible. 

A fine silica sand was used, that being the 
only kind available except coral sand, which 
was tried, but found to be too soft. A coarser 
sand would probably have been more effective. 
The sand was all saved, dried, and re-used sev- 
eral times. About % cubic yard of fresh sand 
was required daily. The sand must be kept 
perfectly dry for this purpose, and there are 
patented sand driers manufactured. Very good 
results were obtained on this work, however, 
by the use of a sheet of boiler plate set up on 
bricks with a wood fire underneath. 

No claims are made of extreme economy in 
the above work. The extremely thick and 
tough scale to be removed, the high fuel and 
labor cost of compressing air simply for this 
work, and (probably) the lack of the best kind 
of sand for the purpose, combined to make the 
work expensive. With these drawbacks it was, 
considerably cheaper than hand 
work, and what is more important, the clean- 
ing was much more effective and thorough 
than could possibly have been done by hand.— 
Engineering News. 


however, 





COMPRESSED AIR DISTRIBUTION 

A correspondent writes to South African 
Mines, Johannesburg, as follows: 

“Tt is obvious that no matter what the air 
pressure is at the compressor house, or at the 
different stations in the Rand mines, the last 
machine, or the last few machines, taking air 
from the air pipe on any level must receive 
less pressure than those near the air column 
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in the shaft. To explain: The first machine 
to receive air from the connection at each sta- 
tion will, obviously, obtain the greatest pres- 
sure, the second a little less, the third less still, 
and so on; the fourteenth or fifteenth is always 
badly served. From reference, I can tell you 
that, in most instances, the first machine has 
far too great a pressure, and often one dare 
not turn on the full force, but must work at 
three-quarter. This is regulated by the ma- 
chine tap. While at the other end, say the fif- 
teenth machine, it would bé good work to 
drill two 6-in. holes in eight hours. My sug- 
gestion is that the 3-in. or 4-in. pipes in the 
level be tapped near the center of the working 
area, and a pipe run back towards the main 
connection. Then the air pressure would be 
evenly distributed, and as development pro- 
ceeds the tapping of the main could be changed 
from time to time.” 

This to suggest a state of affairs 
entirely unknown in American practice and 
which might be thought to be impossible even 
in South Africa. Unless the pipe line was ex- 
tremely small and. the distances great, with 
all the drills working constantly, no such ex- 
perience as above indicated could occur. In 
American mining practice every drill on the 
line gets very nearly the same pressure, and 
if this pressure is sufficient for the first it 
should not be very deficient for the last, while 
if the pressure was not sufficient all the drills 
would suffer. The impression is that insuffi- 
cient compressor capacity is the familiar con- 
dition in South Africa, and that few drills 
there have sufficient air in both pressure and 
volume. 


seems 





STEAM CONSUMPTION 
COMPRESSORS 
The accompanying tables have been prepared 
by Mr. O. S. Shantz, M. E., Detroit, Mich., 
and are an entirely new and important con- 
tribution to engineering data. They show 
the weight of steam required to compress 100 
cubic feet of free air to the various gage pres- 
sures listed either in single or in two-stage 
compression. They are based on the various 
steam consumptions per indicated horsepower 
per hour shown at the head of each column. 
The computations are based on adiabatic com- 
pression in all the cylinders with a mechanical 
efficiency in the compressor of 90 per cent. 
The mode of using these tables will be as 
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follows: A steam consumptien per indicated 
horsepower hour is assumed based upon an un- 
derstanding of the type of steam end of the 
compressor, the steam pressure, cut off, va- 
cuum if condensing, etc. Under this assumed 
figure on the line opposite the required air 
pressure, will be found the pounds of steam 
consumed per 100 cubic feet of free air com- 
pressed. The accuracy of these tables in prac- 
tice depends upon the correct assumption of the 
indicated horsepower steam consumption. 
Where this cannot be exactly determined the 
tables can at best be considered as only an 
approximation. 

The tables will, however, be found very use- 
ful for quickly making comparisons as to the 
amount of fuel consumed by the various types 
of air compressers, thus showing approximate- 
ly the expected yearly saving by the use of, 
for instance, a compound as compared with a 
simple machine. For example, a straight line 
compressor with a steam consumption of 30 
pounds, single-stage compression to 100 
pounds gage, requires 9.9 pounds of steam per 
100 cubic feet of free air compressed. A com- 
pressor with duplex steam cylinders, at the 
same steam consumption, but with compound 
or two-stage air requires 8.42 
pounds of steam. A compressor with com- 
pound steam cylinders, non-condensing, with a 
26 pound steam rating and compound air cyl- 
inders requires 7.3 pounds of steam, while a 
high-class Corliss compressor using steam at 
high pressure with compound steam cylinders 
running condensing with a water rate of 17 
pounds (including the condenser) and with 
compound air cylinders, requires 4.77 pounds 
of steam, or one-half as much as in the first 
example. 

The average man, however, thinks in pounds 
of coal rather than in pounds of steam. For 
the purpose of comparison it will usually be 
better, therefore, to reduce deductions to 
terms of pounds of coal burned per hour or 
per day by dividing the steam consumption by 
7, since a fair evaporation for average condi- 
tions is 7 pounds of water per pound of coal 
burned. This states the case upon a dollars 
and cents basis when the price of coal is 
known. H. V. Conran. 

[The diagram, page 4671, embodies every- 
thing contained in the tables and requires prac- 
tically no explanation. The steam consump- 
tion for single stage compression is represent- 
ed by the oblique lines which rise from the 


cylinders, 
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lower left hand side, and the lines for two- 
stage compression start from the lower right 
hand side. The numbering at the bottom of 
the table is therefore reversed for convenience 
of reading from either end. For general pur- 
poses the diagram may be found more con- 
venient than and practically as reliable as the 








tables.—Ed. C. A.] 
THE “WESTFALIA” RESCUE 
APPARATUS 


A modified form of the well-known “Sham- 
rock” type of rescue apparatus has been intro- 
duced by ‘the Armaturen und Maschinenfabrik 
Westfalia, of Gelsenkirchen. As shown by the 
diagram, the two steel oxygen cylinders, each 
charged with 120 litres (4.23 cubic feet) of 
oxygen, are carried in an inverted position on 
the shoulders, an arrangement enabling the 
pressure gage, reducing valve, safety valve and 
injector to be placed near the store of oxy- 
gen in such a manner that the injector, assisted 
by the oxygen issuing from the jet, forces the 
aspirated circulating air, and any accompany- 
ing water, from above downward. The air 
and oxygen are conveyed through the flexible 
pipe A into the inhaling pipe and attached 
mouth pipe B, the nozzle of which is divided 
into two chambers by a horizontal partition, 
so that the exhaled air is conveyed through the 
lower chamber and pipe C leading to the 
regenerator. 

This latter consists of a slightly arched metal 
case, shaped so as to fit across the chest of 
the wearer, and fitted with ten superimposed 
sheets of wire gauze. A sheet of strong ab- 
sorbent paper is inserted halfway up, and both 
the top and bottom halves are filled with gran- 
ulated caustic soda and potash. The re-purified 
air is led through the pipe D to the back of 
the wearer, and, being cooled there by passing 
through a metal pipe, bent like a frame around 
the oxygen flasks, is aspirated by the injector, 
and being enriched with oxygen, resumes its 
circulating course. Both air tubes communi- 
cate with the corresponding halves of a bag 
behind the regenerator—an arrangement af- 
fording a reservoir of air for emergencies and 
facilitating respiration. The shut-off valve for 
the two cylinders is accessible to the wearer; 
and the lower extremity of the exhaled air pipe 
is fitted with a detachable cap for catching 
saliva (which is often secreted copiously, espe- 
cially by unskilled wearers), and a blow-off 
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valve for relieving excessive pressure of air 
or oxygen. A whistle may also be provided in 


the pipe leading to the reducing valve, and ar- 
ranged to blow as soon as the internal pressure 
falls to 30 atmospheres, thus indicating to the 
wearer that the supply will only last about an- 
other half-hour, and that it is therefore time to 
When the pressure falls below 25 at- 


retire. 










































































DIAGRAM OF RESCUE APPARATUS. 


mospheres the whistle is closed by the action of 
a spring. The total weight of the apparatus, 
ready for use, including leather knapsack for 
covering the oxygen bottles, is 39 to 40 pounds. 

From trials made for periods of two hours 
each, the wearers being engaged in work, it 
appears that the absorption of carbonic acid is 
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quite sufficient in view of the high percentage 
of oxygen in the air of the apparatus, and the 
wearers experienced no particular inconven- 
ience in performing. their tasks. The percent- 
age of CO: in the inhaled air ranged between 
0.22 and 1.66 per cent in all the trials except 
one (when it was 2.4 per cent) at the end of 
two hours. The volume of air circulating in 
the apparatus was 55 to 79 litres (2 to 2% 
cubic feet) per minute, the pressure of the 
injector being equal to 8 to 11 centimetres 
(3%4 to 4% inches) water gage. 








THE GAGE FROZEN UP. 


PIPING AN AIR GAGE 


Jim Peters learned his trade at Clark Bros.’ 
engine works, and continued to work there 
after his apprenticeship was served. He was 
considered a good man, capable of doing al- 
most any job, steady, sober and industrious, 
but he had one fault that sometimes led him 
into blunders; he did not always find out the 
“reason why.” He had learned almost every- 
thing he knew about the trade by experience, 
and had accepted many shop practices with- 
out fully knowing why they were followed. 
One of his blunders—the last—was piping an 
air gage, and what he learned from that ex- 
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perience was valuable, for after that day he 
made it a rule never to do anything without 
knowing why he did it. 

Ben Clark, the junior member of the firm, 
was the superintendent and general foreman of 
the machine shop. When an air compressor 
plant was put in to operate pneumatic ham- 
mers and riveters in the boiler shop, the 
“super” put Jim on the job, which included the 
erection of the air compressor in the engine 
room, lines of piping to the shops, and a big 
receiver in the boiler shop. An air gage on 
the receiver was called for by the specifica- 
tions, and Jim duly put it up in the way that 
he had learned was the correct thing for steam 
boilers, that is, with a siphon-shaped pipe con- 
nection. 

The job was completed late in November, 
and all went well for several weeks, until one 
frosty morning in December the foreman of 
the boiler shop called the super’s attention to 
the fact that the air gage on the drum showed 
not a pound pressure although the pneumatic 
hammers were making a merry din. One 
glance at the pipe connection told the super 
what was the matter. Going into the machine 
shop he walked up to Jim and said: 

“Did you ever stop to think?” 

“W-w-what’s the matter now?” said Jim, 
growing red in the face, for he “smelled a rat,” 
as the boys say. 

“Why do you connect a steam gage with a 
siphon pipe?” 

“T-I-I don’t know,” confessed Jim. 

“Just what I thought,” said the super, “for if 
you did you wouldn’t have been such a fool as 
to put one on an air gage, especially in a cold 
boiler shop. Have you worked all these years 
here without learning that the siphon Joop is 
simply a trap for condensation to protect the 
works from the hot steam? Pretty thing, 
though, to put on an air drum to freeze up 
over night. Looks nice, but you’d better 
straighten it.” 

Jim is nearly through with his correspond- 
ence course now, and he is growing to think 
that perhaps the air gage job was a good thing 
after all.—Machinery. 





LIQUID AIR AN EXPLOSIVE IN 
COAL MINING 

Some account of the practical use of liquid 

air in coal mining is given in a recent issue 

of Montan Zeitung. It was first used in com- 

bination with other materials, but is now used 
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alone, its explosive power depending upon its 
property of turning suddenly into vapor at an 
elevated temperature. If the vessel in which 
the liquid air is contained is sufficiently tight, 
very high expansive powers are attained. For 
this reason it is stored in vessels having a 
small opening. This property of the liquid 
air makes it necessary to place the cartridge in 
place in the rock before it is loaded. In Eng- 
lish mines the cartridges are made of thick 
phosphor bronze, the loading being calculated 
so that the pressure reaches 5.6 kilograms per 
square centimeter (80 pounds per square inch). 
The explosion takes place in six or eight min- 
utes after loading and about 30 tons of coal 
are broken by one shot. The coal falls in 
blocks about 60 centimeters (2 feet) in circum- 
ference. A heavier loading of the cartridge 
causes the coal to be broken into powder. 





A UNIQUE CHIMNEY FAILURE 

Mr. Worcester R. Warner, of the Warner 
& Swasey Company, Cleveland, recently ad- 
dressed a letter to the smoke inspector of that 
city, in which he said: 

“T write to ask your suggestion in regard to 
a chimney which we built two years ago, which 
we have been using for the past year. I be- 
lieve the general impression is that chimneys 
are used for the purpose of carrying away 
smoke, but this new one that we have been 
using for the past year does not seem to fill 
the bill in any sense, for it not only does not 
carry away smoke, but the bricks at the top 
even are nearly as clean and free from grime 
as when it was erected. Should you happen 
to be out in this neighborhood I would be glad 
to have you call and give us any suggestions 
which your experience may lead you to offer 
looking toward the proper utilization of this 
chimney. The furnace under it is developing 
at least 350 horse-power, and the coal we are 
using is the cheapest kind of slack. We have, 
however, thus far been unable to make any 
smoke. Can you tell us what is the matter?” 

The cause of the failure of this chimney to 
emit the customary smoke is in the fact that 
the grate surface and the firebox space are 
much larger than usual, and that there is no 
crowding of the fire. The same conditions 
would result in similar failures in other cases, 
and the chimneys, useless as smoke conveyors, 
might be looked up to as monuments to per- 
petuate the fame of good engineering. 














———EO 











COMPRESSED AIR. 4675 


ALR UD) 


AND EVERYTHING PNEUMATIC 
Established 1896. 


W.L.SAUNDERS, - - - - .. = Sliiien 


FRANK RICHARDS, - - - - Managing Editor 


GARDNER D. HISCOX, - - - Special Contributor 
L. I. WIGHTMAN, - - - Business Manager 
H. L. KEELY, . - Circulation Manager 


PUBLISHED BY THE 
COMPRESSED AIR MAGAZINE COMPANY 
EASTON, PA. 


New York Office, Bowling Green Building. 
London Office, 114 Queen Victoria Street. 


Subscription, including postage, United States 
and Mexico, $1.00 a year. Canada and abroad, $1.50 a 
year, Single copies, 10 cents. 

Those who fail to receive papers promptly will please 
notify us at once. 

Advertising rates furnished on application. 


We invite correspondence from engineers, contrac- 
tors, inventors and others interested in compressed, 
air. 





Entered as second-class matter at the Easton, Pa. 
Post Office. 





Vol. XII. DECEMBER, 1907. No. 10 


CONTENTS. 


Caisson Work for Paris Subway........ 4655 
Refrigeration as a Supplementary Func- 

RS ators teers Se avatere eae aan ee Etta 4056 
Life and Work of the Sand Hog........ 4659 
Compressed Air on Belmont Tunnel..... 4661 
High Pressure Gas: Mains.:....00..02.66 ++ 4665 
Cleaning Steel Work by Sand Blast..... 4668 
Compressed Air Distribution ........... 4669 
Steam Consumption in Air Compressors. 4669 
Westfalia Rescue Apparatus ............ 4672 
Papin an Ania te ec ccc siete aie Sssis nisl’ 4673 
Liquid Air an Exposion in Coal Mines.. 4674 
Uniaue Chimney: Failure: 2.0... .00. 006065 4674 
The Shiniae ob tie SiG) oo. e ccs ains ess 4675 
The Problem of the Air Compressor.... 4676 
CorresehaniGe 265. hocie cea s.cleewiape'ss 4676 
Questions and Answers .......00. 006% 4678 
Compressed Air and Gramophones in 

Wearateny yest cprens ese cenec ts aieetera vice 4680 
ht a) UC | a re ca oe 4680 
Trade PwBicaiOns:. co 60.60 ow csi oe sive 4681 
pS gfe ee ee 4682 
atest: TiS. Patents 5 ciceceis.o2e ic ess «sie a.0ters 4684 


For the convenience and satisfaction of all 
concerned, it has been determined to close 
Volume XII with the present issue, and here- 
after the volume will begin and end with the 
year. We are glad to be able to say that 
ComprEssED AIR is prospering and growing, 
and with the codperation of subscribers and 
advertisers we may hope to do much more 
for each other than ever before. 





THE SHINING OF THE SUN 

The sun shines everlastingly upon the Unit- 
ed States and gives us constant and rapid 
growth. Our 85 millions of people increase 
by 2 millions a year and our wealth grows 
still faster. In 1890 the total value of our 
farm products was $2,466,000,000, in 1900 it 
was $4,717,000,000, while this year the aggre- 
gate is $7,000,000,000, and-the value of our 
manufactured and mining products is two and 
a half times this, or $18,000,000,000. These are 
ready money values. The money should nor- 
mally be spent over and over again, much of 
the spending following almost immediately, 
since other crops and other annual masses of 
products will be crowding upon us. Both the 
handling of the material products and of the 
monies which represent them bring special em- 
barrassments by their very magnitude. Our 
transportation facilities do not grow fast 
enough nor our stocks of handy money either. 
We are tumbling over ourselves and we can’t 
get out of our own way and as we stumble our 
headway is checked. 

Another aggravation seems to have little 
connection with the above as to cause, but co- 
operates beautifully with the rest for the pro- 
motion of disaster. Worst of all for us seems 
to be the fact that the sun shines not only, 
as we are assured, upon the unjust as well 
as upon the just, but also upon the pessi- 
mist, and it would seem that the more gen- 
erous is the sun with his rays of beneficence 
the more rankly does the pessimist grow. 
When things are at their best the pessimist 
is at his worst. When things are about as 
bad as they can be his occupation is gone. 
When we are flat on our backs there is no 
way to look but upward. The sick man may 
soon be continually assuring his friends that 
he is certainly better than he was before he 
began to improve. 

It is easy enough to blame Wall Street and 
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the inelasticity of our currency. Wall Street 
could not have its opportunity to keep on 
selling things down and down except for those 
who can be discouraged or scared into letting 
their holdings go. Our currency should have 
more elasticity, we are told, but when morbid 
impulse gets full swing and runs on the banks 
begin and every pessimist grabs and locks up 
every dollar he can reach, the elasticity must 
be phenomenal not to reach the point of rup- 
ture. 

There is no time and no place where the 
pessimist cannot do more harm than good. 
“T told you so,” when calamity comes, is only 
a masquerade of wisdom. He who 
dispaired of the Republic” was the ideal states- 
man, and he who is sure that the sun never 
ceases to shine upon us is the stable and win- 
ning man of business. 


“Never 





THE PROBLEM OF THE AIR 
COMPRESSOR 

Correct practice in industrial lines is of 
slow development. Never are the best means 
or the best methods first thought of or adopt- 
ed, and the later ways of doing things gen- 
erally show improvement and advantage over 
all which have preceded them. 

There is the lubrication of machinery, for 
instance. We may suppose that it was known 
almost from the first that oil is good to stop 
the squeaking of a wheelbarrow, and it soon 
came to be understood, no doubt, that oil will 
also make things run easier, and so the hand 
oil can came into existence to be used when 
thought necessary, and often under compul- 
sion to relieve ears or muscles. To-day the 
need of lubrication is recognized as constant, 
and continually running plants are provided 
with a continuous circulation of the lubri- 
cant. 

The air compressor—speaking here chiefly 
of the steam-driven machine—is a curious and 
pertinent illustration of this habit of first 
adopting the crude and the inefficient, and of 
the later gradual adaptation of the machine to 
its complicated and exacting duties. The rock 
drill came into existence, and it at once de- 
manded a supply of compressed air for driv- 
ing tunnels, sinking shafts and for general 
mining work. Its demands were so urgent 
that practically anything which would go and 
keep going, maintaining the required air sup- 
ply, was at first accepted.. Not only were the 
earlier styles of machines crude and wasteful, 
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but they were surprisingly long retained, and 
only quite recently has the demand for econ- 
omy and complete adaptability in air com- 
pressors, as in other machinery, decidedly as- 
serted itself. 

The steam-driven air compressor has to sat- 
isfy many more conditions than at first glance 
may appear, and the designing of such a ma- 
chine is a much more complicated task than 
that of any steam engine or any water pump. 
The range of opportunities, either of waste or 
of saving, is decidedly greater in the air com- 
pressor than in the steam pump or the sta- 
tionary steam engine. Even in the steam end 
of the machine—looking at that alone—the re- 
quirements are quite different, for while the 
stationary engine must maintain a constant 
speed under a variable load, the compressor 
has a practically constant load per stroke, 
while the total amount of work required in 
any given time may vary widely, thus necessi- 
tating, as the most obvious solution, % con- 
tinually varying speed. 

When the steam and the air cylinders are 
in a straight line, the pressure in the one being 
directly applied to the overcoming of the re- 
sistance in the other, we have in every stroke 
the continually diminishing pressure in the 
steam cylinder opposed to the continuously in- 
creasing resistance in the air cylinder, so that 
while the total pressure in the steam cylinder 
may be quite sufficient for the work required 
of it, the distribution of it is unfortunate, and 
somewhere in the machine must be provided a 
means of storing the surplus of force at the 
beginning to be given out again at the end of 
the stroke. In duplex machines the two sides 
help each other over these hard places, so that 
if the fly-wheel is depended upon to be the 
equalizer and distributor, a lighter wheel is 
required for the two sides of the machine than 
would be required for either side alone — 
Cassier’s Magazine. 





CORRESPONDENCE 


COMPRESSED AIR IN THE UNI- 


VERSITY OF MICHIGAN 
Editor Compressed Air: 

I noticed an article some time ago in your 
magazine stating that the subject of Com- 
pressed Air had been taught as a distinct sub- 
ject in but one university in this country, and 
I wish to correct the mis-statement. Com- 
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pressed Air has been taught at this university 
as a separate subject for ten years. At first 
it treated Compressed Air and Refrigeration 
in one class, but these have now been separated 
and we devote two hours per week for half 
a year to recitations on Compressed Air. The 
class starts with low-pressure types of com- 
pressors, then high-pressure compressors are 
taken up and two or three stage compression, 
and in the class we also teach on the theory 
of centrifugal fans and pressure blowers. 
Joun R. ALLEN, 
Junior Professor of Mechanical Engineering. 





“DIFFERENT VACUUMS” 
Editor Compressed Air: 

Allow me to protest against the definition of 
“vacuum” of Tecumseh Swift in your Novem- 
ber issue. He says the “actual vacuums we 
know about are only partial differences and 
deficiencies as compared with fullness or ex- 
cess of pressure elsewhere.” The last six 
words are the ones to which I object. 

They should be changed to the words “at- 
mospheric pressure.” If the examples of ex- 
hausting from high pressure into external 
atmosphere, or from rock drills at high pres- 
sure into a pressure of 25 pounds gauge in a 
tunnel, can be considered exhausting into a 
vacuum, then the exhaust of the high-pressure 
cylinder of a triple expansion engine into the 
first intermediate receiver might also be called 
exhausting into a vacuum. The fact is that 
the word “vacuum” is never used by good 
engineering writers in the’ sense in which Mr. 
Swift uses it in this article. We have enough 
troubles with the English language now, with- 
out having it further corrupted by expanding 
the meanings of words in common use to such 
an extent as Mr. Swift would expand them. 

Wo. KENT, 
Dean and Professor of Mechanical Engineer- 
ing, Syracuse University. 





PNEUMATIC MICROMETRICS 
Editor Compressed Air: 

We all of us have some respect for the at- 
mosphere, and we generally understand in a 
way that we couldn’t get along very well with- 
out it! yet many of us have an idea that it 
does its work in a rough kind of way, notwith- 
standing that it gets there every time. The 
fact is that the atmosphere is one of the in- 
struments by whose aid nature does some of 





its finest work, and that relatively to Earth as 
a whole its functions are adjusted with mi- 
crometric precision. 

I suppose that my favorite plaything—in my 
mind—is an eight-inch terrestrial globe, and 
I am particular about the size of it, as that 
enables me to do my thinking to scale, a very 
necessary condition if my thinking is to be of 
any account. Earth is understood to be about 
eight thousand miles in diameter, and on our 
eight-inch globe, therefore, a thousandth of an 
inch will represent a mile. This at once makes 
things on Earth’s surface look very small, and 
the heighths and the depths which make our 
scenery for globe trotters to laud and magnify 
become too minute to detect. 

If there was a fellow big enough to hold 
Earth in his hand like an orange its surface 
would appear to him smoother and more high- 
ly polished than glass. If we suppose our 
‘eight-inch globe to be as highly polished as 
possible all over its surface and if we paste 
upon it a bit of paper a thousandth of an inch 
thick, the thinnest tissue paper we can get, 
that will of course be a mile high, and it will 
represent the range of altitudes within which 
95 per cent. or more of the human race live 
and move and have their being. Dwellers on 
plains and prairies who know nothing higher 
than a two-story or a three-story house may 
be assumed to keep all their goings up and 
goings down within a vertical range of fifty 
feet, one-hundredth of the thickness of our 
bit of tissue paper, one one-hundred-thou- 
sandth of an inch (.o0001). I as a New York- 
er have a vaster range of altitude. I do my 
coming and going on Broadway. I am doing 
this writing 150 feet above the sidewalk and 
I take my lunch in a restaurant 300 feet above 
the sidewalk, so that in my daily life I can 
boast of a vertical range of at least .00006 
inch on my eight-inch globe. 

In this connection atmospheric air, “free 
air,” may do some micrometer work for us. 
I have a pocket aneroid barometer, which, as 
everybody knows, is simply an air pressure 
gauge, that is another of my habitual play- 
things—this also mostly in my mind—and I 
have tried it in the elevators of some tall 
buildings. I find that this handy instrument 
will show a difference in the pressure of the 
air with a change of elevation of 25 feet, cor- 
responding to .005 of the thickness of the 
sheet of tissue paper or to .000005 inch on the 
diameter of our eight-inch globe. There are 
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fine instruments in use by engineers which 
will show a difference of elevation of 5 feet, 
which would be .oo1 of the thickness of our 
bit of tissue paper, or .ooo0o1 inch, which 
would be .oo0000125 of the diameter. The 
difference of air pressure per square inch for 
a difference of 5 feet in altitude would be 
about .0025 Ibs. This makes it look after all 
as if the air did some pretty fine work. 

While the actual pressure of the air in any 
given locality fluctuates constantly, so that a 
barometer is practically never at rest, the mean 
pressure is maintained with wonderful con- 
stancy. This pressure depends ultimately upon 
the total quantity of air in existence, which by 
its weight presses upon the lower stratum with 
which only we are in touch. Notwithstanding 
that both animal and vegetable life are con- 
stantly absorbing the constituents of the air, 
these are constantly removed or replaced, so 
that both the total volume and the weight of 
the air are maintained and the proportions of 
its constituents show no change. 

A bit of the page of an ordinary book, say 
.005 inch thick, would represent on our little 
globe the highest land of Earth, and a much 
greater range of altitudes than it is ever pos- 
sible for man to occupy, while the thickness 
of tissue paper first assumed represents the 
very greatest depths beneath the surface of 
Earth of which we have any knowledge by 
actual contact or observation. The air is our 
jailor and must ever keep us from breaking 
our bounds either upward or downward. 
When we keep our normal level our jailor is 
our best friend and benefactor, but we cannot 
escape our aerial environment in any direction. 

TECUMSEH SWIFT. 





QUESTIONS AND ANSWERS 
T. F. H., Cumberland, B. C—Q.: How is 


the horse-power of an air compressor com- 
puted? For instance, we have an air com- 
pressor, two-stage, with low-pressure cylinder, 
32” diameter; high-pressure, 20”; stroke, 30”. 
This machine is catalogued at 347 and 390 
horse-power at 80 and 100 pounds air pressure, 
respectively. I would like to know how this 
is worked out. 

A.: In the above enumeration one absolutely 
essential particular is omitted: the number of 
revolutions or double strokes per minute. The 
actual horse-power of a running compressor 
can only be computed from a full set of indi- 
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cator cards. In the present case we made a 
rough computation of the power required in 
single-stage compressors, or as if all the work 
of compression was done in the first or low- 
pressure cylinder. From Table II., page 20, 
of Richards’ Compressed Air we find that the 
mean effective pressure for compressing to.8o 
Ibs. is 36.6 lbs. Assuming the speed to have 
been 80 revolutions, or 400 feet, per minute, we 
then have the following statement: 32°7854x 
36.6 X 400+—33000—=356.79. This is the theoreti- 
cal horse-power required, and if we add to per 
cent. it will be near the actual. Then 356.79+ 
35.68—=302.47. If we deduct from this 12 per 
cent. for the probable saving of power by two- 
stage compression, we have: 392.47—47.c9= 
345.38, which is very near the figures given 
above by our correspondent. For compressing 
to 100 lbs., single-stage, the mean effective 
pressure is 41.6 lbs. Then we have as before: 
32° 7854 41.6.X 400 33000—=405.50, which with 
10 per cent. added gives us 405.50+-40.55= 
446.05, and deducting 12 per cent. as before 
we have 446.05—53.52—=392.57, which also is 
near the figures of our correspondent. The 
deduction for saving by two-stage compression 
should of course be greater for compression to 
100 lbs. than to 80 lbs. It is to be tfemem- 
bered that the saving of power in two-stage 
compression is by no means the only, and often 
not even the chief consideration to recommend 
two-stage compression. The avoidance of the 
high and often dangerous temperatures is not 
only important, but also imperative if the com- 
pressor is to run with safety and at sufficient 
speed to be efficient. 

C. T. B., St. Louis ——QO.: The letter of Mr. 
Tecumseh Swift in your October issue, in 
which he suggested that the air pressure at a 
depth of a dozen miles below the surface of 
the earth would be over 100 lbs. rather sur- 
prised me and I tried to do a little figuring 
about it. I dug up an empirical formula for 
computing air pressure at different altitudes 
which was published in Compressep AIR sev- 
eral years ago. The following is the formula: 

57,000 N—N? 

A=14.72— 

100,000,000 

A is the absolute pressure at any elevation 
and N is the elevation in feet. 

The writer said: “This formula gives re- 
sults in some cases varying about one-sixth 
of one per cent. from certain published tables, 
but it has the advantage that when plotted it 
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gives a perfect curve, which no table that I 
have seen will do.” 

Thus assured, I started my figuring with 
perfect confidence, beginning first with alti- 
tudes above sea level, and the following are 
the results as far as I went: 
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Here the pressure, instead of constantly de- 
creasing, actually began to increase above 
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30,000 feet altitude, but, as the writer said, a 
perfectly smooth curve resulted, as I have plot- 
ted on the scrap of section paper herewith 
(see line commencing at B on the diagram). 
With such luck in figuring up hill I did not 
try going below sea level, as the result would 
of course be similar, only reversed. Can you 
suggest a more satisfactory formula? 

A.: We suggest another empirical formula 
or rule: Deduct successively 17 per cent. from 
the absolute pressure for each mile of ascent, 
or add 20 per cent. for each mile of descent. 
The following results will be obtained: 

ABSOLUTE AIR PRESSURES. 


Ascending. Descending. 

Sea level ....... 14.7 Sea level....... 14.7 
| 12.2 | 17.64 
7 aero 10.13 By lasagne 25.37 
Be Os cn cate 8.41 Be rece 25.43 
Baer eooe fone eret 6.98 Fie EE 30.43 
ere 5.8 Bie Curate are eaves 30.45 
a acess 4.98 ON eee 43.66 
) Pi Orr 4.14 \ Renee eee 52.33 
Ropes tersrtie as 3.44 Sr cee oes 
GF. isles ceee ae aera rere ren 75.20 
BO Oe ose eee 2.38 i) a eer 90.26 
TR. = cease ets 1.98 i) Seater rey eeee 108.34 
Fa Bese 1.65 Dal! area 129.95 


The diagram shows that these figures also 
make a perfect curve. The sea level start of 
the curve is at A, reading down to the left 
for the diminishing pressures in ascending 
and upward to the right for the increasing 
pressure is descending. The shorter curve 
shows the results from the formula referred 
to by our correspondent. The sea level start 
for this curve is at B. 

L. I., York, Eng—Q.: I want an engine 
driven by compressed air to run about ten 
minutes at a time and to develop % horse- 
power at 1,500 revolutions per minute. What 
would be dimensions of engine, capacity of re- 
ceiver and what charging pump or compressor 
would be required? 

A.: The question permits the adoption of a 
variety of pressures and other particulars in 
the solution of it. We assume here a working 
pressure of 50 lbs. at the motor with a cut off 
at one half stroke, which would give a mean 
effective pressure per stroke (see Richards’ 
“Compressed Air”) of 37 lbs., say 35 lbs. Then 
with an engine cylinder 1.25 in. diameter and 
1.25 in. stroke at 1,500 revolutions per min. 
the horse-power developed would be: 

1.25°X.7854X 35 X312.5-+-33000=—.4068 h. p. 
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The factor 312.5 is, of course, the piston 
speed in feet per min., which we are well 
aware is excessive for so small an engine. The 
.4 horse-power obtained, when allowance is 
made for friction and other losses, would not 
be greatly in excess of the .25 horse-power 
required. The air consumption per min. would 
be: 

1.25°X.7854X 1.25 X 1500--1728=1.33 cu. ft. 

This would be 13.3 cu. ft. for 10 minutes, 
and if we add 50 per cent. to this for clear- 
ance, leakage, etc., which is not too much to 
cover all contingencies, we would require just 
20 cu. ft. of air at 50 lbs., or: 

15 :50+15 : :20:86.66 cu. ft. free air. 

The initial receiver pressure would of course 
be required to be much higher than 50 lbs., the 
air being delivered through a pressure reducer 
and maintaining a constant pressure of 50 lbs. 
at the motor until the pressure in the receiver 
was down, or nearly down, to that, when it 
would require to be recharged. The contents 
of the receiver below 50 lbs. would of course 
not be usable and must always remain in the 
receiver. Say that a pressure of 210 lbs., or 
15 atmospheres, was obtained in the receiver to 
start with, then a receiver 1.5 feet dia. and 5 
feet long would be sufficient for the purpose. 
These being the internal dimensions, the cubic 
content would be: 

1.5°X.7854X5=8.8 cu. ft. 

This being filled with air at 15 atmospheres 
the free air represented would be 8.8X15=132 
cu. ft. When the 86.66 cu. ft., say 90, required 
to run the motor 10 minutes had been dis- 
charged there would remain in the receiver 
132—90—42 cu. ft. and the pressure of this 
would be: 8.8:42::15:71.5, and 71.5—15—=56.5 
Ibs., only a little in excess of the require- 
ments. 

The capacity of the compressor for charging 
the receiver would depend upon the time al- 
lowed for the compression, and it is not neces- 
sary to go into any computation concerning it. 
In any case the power required for the com- 
pression would be considerably greater than 
that realized at the motor. The work of com- 
pression would increase as the pressure rose in 
the receiver. The free air consumption at the 
motor being 8.66 cu. ft. per min., the theoreti- 
cal power required to compress this volume 
to 50 Ibs. (see Richards’ “Compressed Air”) 
would be 8.66X.1195=1.03 h. p., to which 
should be added at least 15 per cent. to cover 
all losses. This would be the power required 


at the beginning of the recharging of the re- 
ceiver, while when the 210 lbs. terminal pres- 
sure was approached the power required would 
be more than double this. As a scheme of 
power utilization this use of air is not to be 
recommended. The mode of computation here 
adopted might have been greatly complicated 
by considering the temperatures of the air at 
the different stages, but time and space would 
not permit. 





COMPRESSED AIR AND GRAMO- 
PHONES IN INDIA 


A lady whose friendship for Compressep Air 
began when she was “typist,” as she modestly 
puts it, to a live machinery man at Kalgoorlie, 
Australia, but who now resides at Singapore, 
India, kindly sends us the following clipping 
from a daily of that city: 

The local agents of Pathe Freres gave a 
trial run yesterday afternoon to the latest de- 
vice in gramophones, namely one worked by 
compressed air. The trial, which was attended 
by several people interested, proved quite 
successful. The new system is worked by 
electricity. Current is turned into a small 
compressing machine which transmits the com- 
pressed air into the machinery of the gramo- 
phone where it establishes a far better pres- 
sure on the sapphire point than can be ob- 
tained under ordinary circumstances. The 
records come out much clearer and louder 
and there is greater steadiness. The machine 
will soon be on the market and is so arranged 
that it can be adapted to any house electric 
connection and will later be supplied with 
manual pressure. The gramophone with this 
machine and Pathe records, etc., is really a 
quite efficient substitute for a band and the 
music is the nearest approach to the actual 
music we remember to have heard. While the 
gramophone was in operation a series of ex- 
cellent cinematograph films were run off and 
showed the great range of subjects this com- 
pany possesses. 





NEW BOOKS 
The Use of the National Forests.—U. S. De- 
partment of Agriculture, Forest Service, 42 
pages 5x7 inches, 7 full-page half-tones. There 
are, we are told in this book, 173 national for- 
ests in different States and Territories, with a 
total area of 148,000,000 acres, and this inter- 
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esting little book tells of the purposes for which 
these forests are reserved, the wise and en- 
lightened methods by which they are culti- 
vated and cared for and the beneficial results 
for the nation and the individual. 

The Blacksmith’s Guide, by J. F. Sallows.— 
The Technical Press, Brattleboro, Vt., 157 
pages, 442x744 inches, 150 or more illustra- 
tions. This neat little book is the work of a 
practical, successful every-day working black- 
smith. It describes the various operations of 
the trade and the tools used, but it is specially 
devoted to the responsible work of tool mak- 
ing in all its details, with copious information 
concerning the heat treatment of steels, an- 
nealing, hardening and tempering. Three of 
the illustrations are in color, showing heat and 
temper scales and the artistic effects of case- 
hardening. 

Suplee’s Mechanical Engineers’ Reference 
Book is attaining the success it so well de- 
serves. It has been thoroughly revised, and 
appears in a third edition with 62 pages of 
new matter. It contains more useful and im- 
mediately available engineering data than any 
other book in English. Its 4oo illustrations 
are as useful in their way as the text. 

Economy in Lubrication. By William A. 
Mayes, Reading, Pa., 28 pages, 534x734 inches. 
Illustrated with half-tones, diagrams and 
charts. The purpose seems to be to argue, in 
whose interest does not appear, that grease 
is bad and oil is good for machinery. “Mailed 
for the asking.” 





TRADE PUBLICATIONS 

Alundum, Norton Company, Worcester, 
Mass., 12 pages 33¢x6% inches (nearly postal 
card size, but too long for enclosure in a com- 
mon letter envelope).—Gives a very interest- 
ing and readable account of the production of 
Alundum in the electric furnace and of its 
various uses as an abrasive of the highest 
efficiency. 

Simplex Concrete Pile Foundations, The 
Foundation Company, 115 Broadway, New 
York, 88 pages 6x9 inches.—This publication 
consists principally of excellent half-tones 
showing the actual employment of those con- 
crete pile foundations under a great variety of 
conditions and for most responsible service. 

Pneumatic Cranes and Hoists, Quincy, 
Manchester, Sargent Company, Chicago, New 
York, 36 pages 6x9 inches, numerous illustra- 
tions—The hoists shown are of the familiar 


single cylinder direct lift type and various 
styles of cranes are shown in which they are 
applied. Valves, hose and various appurte- 
nances are shown and lists of capacities, di- 
mensions, etc., are given. 

Catalogue of Steam Pumps, No. 35, A. S. 
Cameron Steam Pump Works, New York, 
157 pages 6xg inches, copiously illustrated. 
Tables and Useful Information——These pumps 
normally have no exposed working parts and 
are built in a great variety of styles and sizes 
to suit all lines of service. 

Handling and Storing Coal and Ore, Dodge 
Coal Storage Company, Philadelphia, 112 pages 
6x9 inches, numerous half-tones—The ma- 
chinery under construction, installed and in 
use to date provides for the storage of 4,660,000 
tons of coal. Many of the installations in- 
cluded are illustrated and briefly described in 
this publication. The devices employed are 
also treated in detail. 





FREE ENGINEERING LIBRARY 
TO OPEN EVENINGS 


The reference libraries of The American 
Institute of Electrical Engineers, The Ameri- 
can Society of Mechanical Engineers, and The 
American Institute of Mining Engineers, 29 
West 30th street, New York, will be open 
evenings until nine o’clock on all week days 
except public holidays. These libraries, con- 
stituting practically one library of engineering, 
situated near the New York Library, in the 
new headquarters of the Engineering Societies, 
are available to members of the above socie- 
ties, engineers, and the public generally, sub- 
ject to proper regulations. Strangers are re- 
quested to bring letters of introduction from 
members or to secure cards from the secre- 
taries of the respective societies. 





The receivers assure the clients of The 
Westinghouse Machine Company and all others 
interested, that there should be no occasion 
for apprehension because of the company’s ap- 
plication for a receivership. This action was 
deliberately and thoughtfully taken as a sensi- 
ble and logical measure for conserving the 
interests of the customers, creditors and stock- 
holders of a solvent institution which is doing 
a large and profitable trade. There has not 
been even a momentary pause in the opera- 
tions of the company, and the personnel re- 
mains the same as heretofore. 
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NOTES 

Mr. H. B. Ayers has become General Man- 
ager of H. K. Porter Company, locomotive 
builders, Pittsburgh. Mr. Ayers has been for 
the past two years in charge of the Canadian 
Locomotive Works at Montreal and before 
that he was General Manager of the Pitts- 
burgh Locomotive Works, so that he is ex- 
perientially qualified for the position. 





The air expended in the coal controversy 
over the Pacific fleet would keep mining ma- 
chines running long enough to dig fuel enough 
to keep the fleet at sea long enough to lick the 
Japs or any other bunch until they had cried 
“Enough.”—Coal Trade Bulletin. 





A new pneumatic mail tube is being laid in 
Philadelphia for connecting Station C, Nine- 
teenth and Oxford streets, with Station J, 
Nineteenth and North streets. This is the be- 
ginning of a system, the contracts for which 
have been let, to connect the principal sub- 
stations of the city with each other and with 
the central station. 





The unit of coinage in Mexico is the peso 
and not the dollar, and to speak of Mexican 
dollars is incorrect. The value of the peso is 
only about one-half that of the United States 
dollar, this not referring to the relative weights 
of the silver coins. The sign of the peso is 
a capital letter P with two fine horizontal lines 
across the upper portion. 





Fruit is being “naturally dried” in California 
by artificial means. A continuous draft of air 
at a temperature of 150 degrees is passed 
through trays containing the fruit with results 
highly satisfactory. Two weeks’ time is saved 
in the drying of prunes and their condition is 
said to be better with less loss of weight. 





It is stated by an English writer in Nature 
that the United States government spends 
annually more than $13,700,000 in scientific 
work, exclusive of the large grants for purely 
educational interests. The sum spent for sim- 
ilar purposes by the British government is 
about $1,200,000. The revenue of the United 
States is given as $762,375,000, and that of 
Great Britain $719,885,000, which indicates a 
surprising difference in the estimates of ulti- 
mate values in two nations with interests pre- 
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sumably so nearly identical and whose future 
is to be shaped by the same agencies. 





Frank Gilroy, chief engineer of the New 
York Central’s compressed air system in Buf- 
falo, has invented a device for tamping up ties 
with pneumatic tools which assures a uniform 
stroke. Experts are of the opinion that such 
a method will solve the problem of broken 
rails. Mr. Gilroy’s invention is to be tested 
on the West Shore at Utica. 

The device for furnishing the air is carried 
on a skeleton rubble car and is said to be 
light enough for any ordinary gang to lift 
from the track. Rubber hose carries the com- 
pressed air to the tools, which are operated 
simultaneously on opposite sides of each tie 
and pound away at the rate of several hun- 
dred strokes each minute. 





Statistics have again been obtained with 
reference to the use of coal-cutting machines 
in the United Kingdom. In 1906 there were 
333 collieries where coal-cutting machines 
were at work, as against 295 in the preceding 
year. The total number of machines employed 
was 1,136 (as against 946 in 1905), of which 
451 were worked by electricity and 685 by 
compressed air; the total quantity of coal ob- 
tained in 1906 by the aid of these machines 
was 10,202,506 tons. This is an increase of 
2,100,309 tons compared with 1905, and 4,458,- 
462 tons compared with 1904. 





Nothing could be simpler than the working 
of a gas engine. “You see, when the piston 
comes up and compresses a lump of gas a 
spark jumps in and touches it off and the 
engine gives a poke, which turns the crank 
shaft around. Then the piston comes back 
and chases out the burned gas and takes in a 
fresh charge as it goes back; then it comes up 
and the load gets a spark and the piston is 
blown back and the crank shaft gets another 
poke, just as before. Every time a spark is 
let in the engine gets a poke, and gives it to 
the crank shaft, you see. It’s perfectly simple 
and simply perfect.”—Life. 





Three-phase electric locomotives were start- 
ed to run the trains through the Simplon tain- 
nel. These engines took up almost the entire 
available section of the tunnel, acting much 
like a projectile and pushing large volumes of 
air before them, with great consumption of 
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power and reduction of speed. Also in going 
from the cool outside air into the tunnel at- 
mosphere, which is warm and moist, they be- 
come covered with a profuse condensation, so 
that some of the motors have given out be- 
cause, it is supposed, of the moisture pene- 
trating the insulation. Steam locomotives fit- 
ted with smoke consumers have therefore been 
adopted, at least for the present. 





A pneumatic ammunition hoist for war ves- 
sels is under development by the U. S. Ord- 
nance Bureau. It is believed that the new 
hoist will effectually prevent such accidents 
as the one which occurred last July on the 
“Georgia.” Some of the members of the board 
which investigated that accident were of the 
opinion that friction on the rails carrying the 
ammunition car, in the type of hoist used, had 
ignited the charge; sparks have been observed 
when the rapidly moving car strikes the bend 
in the guide rails. The purpose of the new 
hoist is to prevent not only the falling of 
burning grains of powder, but also any such 
effects of friction; the carrier will travel in a 
heavy, seamless brass tube, preventing any 
possible access of sparks or burning grains to 
the powder delivered in the turret. 





One of the largest blasts ever fired in France 
was discharged recently at the quartzite quar- 
ries at Cherbourg, and is said to have dis- 
placed 120,000 tons of stone. A tunnel meas- 
uring six feet wide and six feet high was 
driven into the face of the cliff for a distance 
of seventy feet, and at its end two branch tun- 
nels, each twenty feet long, were driven to the 
right and left respectively. These branches 
ended in chambers forty feet apart and seventy 
feet from the face of the cliff, and measuring 
each ten by six by six feet. The chambers 
were charged with eight and a half tons of 
blasting powder and 280 pounds of dynamite, 
and the blast was fired electrically. The 
quartzite obtained from this quarry finds 
much favor in England as a road material. 





The Federal Government of Switzerland has 
a monopoly of the alcohol supply industry of 
that country. Denatured or industrial alcohol 
is sold by the government at cost—about 25 
cents per gallon. It is prohibited to mix any 
substance with denatured alcohol that would 
counteract the effect of the denaturization or 
change its taste or smell. There are two 


methods of denaturizing the alcohol—the com- 
plete and the incomplete. The complete meth- 
od is applied to spirits which are to be used 
for heat, light and power purposes. This alco- 
hol is fully denatured; pyridine is used as a 
base and the process is secret and frequently 
changed. Incomplete denaturization prevents 
the alcohol from being used as a beverage, 
but does not destroy its properties for special 
uses. 





An explosive costing considerably less than 
dynamite, which was experimented with in 
the construction of the Simplon tunnel, is 
made by soaking meal or powdered charcoal in 
liquid air or liquid oxygen, the powdered car- 
bon being first packed into a case made of 
stout paper and covered with an asbestos wad, 
through which passes a paper tube to the bot- 
tom of the cartridge. Just before firing, the 
liquid air is poured into the tube, and the 
firing is as usual by means of a fulminate cap. 
As the liquid air gradually evaporates, the pe- 
riod between filling and firing is limited to 
below ten minutes. A missfire is not danger- 
ous, because at the end of half an hour the 
liquid has entirely disappeared and the cart- 
ridge may again be handled with safety. The 
use of this economical explosive had to be 
abandoned in the tunnel by reason of the quan- 
tities of carbon monoxide which it produced 
in the constricted space. 





Rats are the cheapest mine scavengers there 
are; they are plentiful in the stopes of Bisbee 
and of the Comstock. The writer knows of 
no harm that they do underground, and, con- 
sidering the great amount of good that they 
do, he would even advise their introduction 
in mines where the men eat underground. 
Rats are good indicators of impending caves 
in the stopes. When the rats leave a stope 
(unless it is due to some obvious cause such 
as the introduction into a stope of air-drills 
where formerly hand-drilling was used) it is 
time for the miners to leave also. The rats 
sometimes bother candles and,, it is said by 
some, also dynamite, but this damage does 
not amount to much. In fact, the writer never 
knew of the rats bothering the candles or the 
dynamite at Bisbee, where the rats have plenty 
of chance to do so; probably they eat the can- 
dles only when very hungry. The Malthusian 
principle prevents an overabundance of rats at 
a mine—Mining and Scientific Press. 
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PNEUMATIC PATENTS, OCTOBER I. 
tained in the outlines area and in the exteriorly drille 


LATEST U. S. PATENTS area; substantially as described. i 
Full specifications and drawings of any pat- *°7 eons, Resin Hee SLESPING- sig 
ent may be obtained by sending five cents (not 867.470. EUMATIC WATER-ELEVATOR. Joux 
he a E. uae and Ortanpo W. STEVENS, Somerville, 
stamps) to- the Commissioner of Patents, 
Washington, D. C. 


Ohio. 
867,474. DEVICE FOR INFLATING TIRES, &c. 


Rosert H. CampBELL, Edmonton, England. 


THOMAS 


~TOBE 867,533. AIR-BRAKE SYSTEM. Henry N. Ran- 
OCTOBER 1. som, Cleveland, Ohio. 
867,234. SAFETY-VAL we FOR AIR-BRAKE. 867,548. MEANS FOR DRYING THE INTERIOR 
HOMAS BEnHAN, Aliquip Pa. OF VATS, &c. Jacop H. Becxman, Seattle, 
867,353. PNEUM: ATIC. i AMMER. AtFreD J. Wash. 


Dovucuty, Detroit, Mich. 
867,370. PRESSURE- EQUALIZING VALVE. 
CuarLtes W. Henson, Chicago, IIl. 


In a device for drying the interior of vats, means 
adapted to be arranged for movement within the vat 











867,392. METHOD OF TUNNELING. Davip Max- 
WELL, Detroit, Mich. 
The herein described method of tunneling, which con- 


for distributing air therein, 


a pipe leading from said 


means without the vat and having a funnel shaped 
mouth, means for heating the mouth of said pipe, and 
means for directing air under pressure into the mouth 





sists in preliminarily cutting or drilling to outline the of said pipe, for the purpose specified. 
cross-section of the tunnel, and also drilling exteriorly OCTOBER 8 
of such cross-section at the top of the tunnel, and sub- PNEUMATIC 


867,570. SUSPENSION MEANS. 
sequently dislodging and removing the material con- 


James H. Crark, Richmond, Va. 
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867,586. LIQUID-DISTRIBUTING MEANS. _ Eb- 
warD J. Moore, Cleveland, Ohio. 

In liquid distributing means, a liquid storage tank 
having compressed air connections, and a line of dis- 
tributing pipe for said tank having valved outlet con- 
nections, in combination with means to relieve said 
tank of compressed air, and an air intake valve for 
said line of pipe adapted to open automatically when 
the pressure is relieved within said tank, whereby the 
liquid within the pipe is drained back into said tank. 
867,591. PNEUMATIC VALVE-CONTROLLING 

APPARATUS FOR GAS-BURNERS.  RicHarp 

N. Oakman, Brooklyn, N. Y. 

867,619. SELF-ACTING VALVE FOR COMPRES- 

SORS AND THE LIKE. Ferpinanp Srranp, 

Schmargendorf, Germany. 





867,702. DISCHARGE-VALVE FOR’ GAS-COM- 
PRESSORS. Artuur F. Crarxe, Butler, Pa. 
867,856. PNEUMATIC TOOL. Epwarp M. Tosrn, 
Barre, Vt. 
868.66) 

ta 
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OCTOBER 1s. 
867,942. COMPRESSED-FLUID CHARGING AND 
DISCHARGING DEVICE. Gasriet A. Bosrick, 


Los Angeles, Cal 


al. 

867,083. MEANS AND APPARATUS FOR RAIS- 
ING SUNKEN VESSELS. Simon Lake, Bridge- 
port, Conn. 

868,259. METHOD OF EXCAVATING ROCK 


TUNNELS. Patrick Forp, Chicago, Ill. 

The method of excavating rock tunnels comprising 
first constructing an under heading for the length of 
the tunnel and then arranging the air and the pipe 
lines close to the wall of the heading then throwing 
down the material from the roof of said tunnel into 
said heading and operating at either or both ends of 
the tunnel. 

868,405. WHEEL. Georce F. BranpENBURGH, Irv- 

ington, N. J. 

In a wheel, the combination of a hub providing an 
annular chamber and means for supplying compressed 
air thereto, hollow spokes each inserted at one end 
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into the said hub in communication with the chamber 

thereof and being enlarged at its outer end, and hol- 

low felly sections, one for each spoke and each pro- 
vided with an arc-shaped chamber communicating with 

a tubular mouth having at its inner side a slideway 

for the enlarged end of its spoke. 

868,441. Sag celamgg = ot AIR MOTOR. Cuartes D. 
Jenkins, Boston, Mas 

868,481. AIR-BRAKE “SYSTEM. Henry N. Ran- 
.som, Albany, N. Y. 

868, 548. COMPRESSED-AIR TANK. Wittiam J. 
GRIFFIN, Morley, Mich. 

868,560. INTERHEATER FOR COMPOUND COM- 
PRESSED-AIR ENGINES. Cuartes B. Hopces, 
Pittsburg, Pa. 
In a compound compressed-air engine in combina- 

tion with the high-pressure and low-pressure cylinders 
and their inlets and exhausts, of a receptacle for com- 
pressed air connected with the exhaust from the high- 
pressure cylinder and with the inlet to the low-pres- 
sure cylinder, and means for causing a current of air 
to flow over the surface of the said receptacle opera- 
tive on the exhaust of air from the low-pressure cyl- 
inder, substantially as described. 

868,592. AIR-BR ane SYSTEM. 

ry, Schenectady, N. Y. 
868,509. PRESSURE- -REDU i ta VALVE. CLypE 
. CoLtemMan, New York, N. 


BER 22. 
868,661. 


Cuartes E. Bar- 


O 

PNEUMATIC AND OTHER DRILL. Mar- 
TIN Harpsoce, Ottumwa, Iowa. 

868,675 SCREENING COLLECTOR AND SEPA- 
R ATOR. Lee Locxwoop, Des Moines, Iowa. 

868,776. AUTOMATIC FLOW-REGULATOR FOR 
LIQUIDS AND GASES. Joun H. Grecory and 
WALTER W. Jacxson, Columbus, Ohio, and Frep- 
ERICK N. CoNNET, Providence, R. 

868,768. ELASTIC-FLUID TU RBINE. 
N. <3" Pittsburg, Pa 

868,787. ELA ANC ELOID: TURBINE. OscaR 
in UNGGREN, Schenectady, N. Y 


868,868. AIR-MOTOR. PETER KIEFER, St. Louis, 
Mo. 


RAYMOND 
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868,939. PNEUMATIC PUMP. 
Los Angeles, Cal. 

868,946. TORPEDO - PROJECTING APPARATUS 
FOR SUBMARINE AND SUBMERSIBLE VES. 
SELS. Henri Smutpers, Schiedam, near Rotter- 
dam, Netherlands. 

869,019. FLYING- MACHINE. Joun D. Pursetr 
Chattanooga, Tenn. i 

869,023. PNEUMATIC BRUSH. Jacos E. 
DLE, St. Paul, Minn. 

OCTOBER 29. 
Oto, 247. COMBINED MOTOR AND HAND OPER. 
ATED ~~‘ “apie BLOWER. Henry B. Kerprr, 
Lancaster, P 


Haptey C. Reames, 


Scua- 


a. ASPIR: ATOR. Epwin Pyncuon, Chicago, 
linois. 
869,278. ROCK - DRILL - FEED MECHANISM, 


Tuomas TurRNER, Ottumwa, Iowa. 
869,288. SOUND-AMPLIFIER. Narnaniet Batp- 
WIN, Heber, Utah. 


869,337. net ATIC - DESPATCH - TUBE AP. 
PARATUS. Cuartes F. Stopparp, Boston, Mass. 
869,373. VALVE MECHANISM FOR AIR-COM- 


PRE SSORS. Frank Larrerty, Elyria, Ohio, and 
Watson SpPenceE, Philadelphia, Pa. 
860,453. FLUID-PRESSURE MOTOR. 

Tis, Chicago, IIl. 

869,542. PNEUMATIC CLE: es DEVICE. Wit- 
LIAM J. BerceENs, Pittsburg, Pa. 

869,544. REGUL ATING DEVICE FOR DUST-RE- 
MOVING shy oe “~eaae MACHINES. Jutes R. 
Brum, P aris, Fra 

869,552. SIGNAL "4 PPARATUS. 
COLEMAN, Ww estfield, N. J. 

869,559. PUMP. THOMAS Foy, Freehold, N. J. 

869,739. AIR-COMPRESSING SYSTEM. ADELBERT 

SAvuER, Pittsburg, Pa 

781. PNEUMZ erie PUMP. Daniet L. Hotpen, 

New York, N. Y. 

c G AS - PRESSURE - REGULATING DE- 
VICE. Gustar Daten, Stockholm, Sweden. 

869,868. ORGAN-BLOWING APPARATUS. _ Ira 
H. Spencer, Hartford, Conn. 
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MINE AND INDUSTRIAL HAULAGE 








MORE UP-TO-DATE, SAFER, HANDIER AND MORE RELIABLE AND 
ECONOMICAL THAN ELECTRICITY 


We introduced the first air haulage into anthracite mines, and have installed about 80 per 
cent. of the air locomotives in America and the majority of those in the world. We can refer to 
a large number of plants with one to fifteen locomotives, track gauges 18 to 56% inches. Our 
designs are automatic, easily controlled and free from complications. 

SPECIAL OFFER: On application of Mine Superintendent or prospective user, we will 
mail free our 233 page catalogue describing 600 steam and 60 air locomotives.. To accommodate 
others a copy will be mailed on receipt of 50 cents in stamps. 


address Hs K, PORTER COMPANY, 1207 Union Bank Bldg., Pittsburg, Pa, 


REVERE RUBBER COMPANY, 


MANUFACTURERS OF 


HOSE FOR PNEUMATIC TOOLS. 


Home Office, Boston, Massachusetts. 
FACTORIES AT CHELSEA, MASS. 

















Revere Air Tool Hose. 








Branches: 
NEW YORK PHILADELPHIA PITTSBURG CHICAGO 
MINNEAPOLIS NEW ORLEANS SAN FRANCISCO PORTLAND, ORE. 
HE four hundred million tons of coal produced in the 
United States during the year 1906 were valued at 
EVERYONE WHO , nse geal 
at the mines. This will give you an idea of how much 
KNOWS ANYTHING money the readers of THE BLACK DIAMOND spent 
ABOUT THE COAL TRADE for Mine Machinery and Equipment last year. 
KNOWS THAT If you wish to get your share of this annual expendi- 
ture of six hundred million dollars, write for advertising 
THE BLACK DIAMOND rates. 
1S ITS THE BLACK DIAMOND 
LEADING PAPER. New York: Chicago: Pittsburg: 
42 Broadway Old Colony Bldg. Commonwealth Bldg. 
Cincinnati: Columbus: 
117 E. 7th St. Brunson Bldg. 
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MINES AND MINERALS | 


DECEMBER 


Is devoted exclusively to articles on 
the practical operation and principles 
involved in the operation of mines and 
metallurgical plants. It publishes just 
such articles as are of most value to 
the men in charge of mining and 
metallurgical plants. These articles 
are selected with such care and are so 
carefully illustrated and edited that 
MINES AND MINERALS is regarded as 
the leading exponent of American 
mining methods. 


Single Copies, 20 Cents $2.00 the Year 





Address all Orders to Department C 


MINES AND MINERALS, Scranton, Pa. 




















Boxes, Kit and Tool. 
Clark Co., W. J. 
Brakes, Air. 
Westinghouse Air Brake Co. 
Castings, Steel. 
Curtis & Co. Mfg. Co. 
Cableways, Contractors’. 
Lidgerwood Mfg. Co. 
Channelers. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Charging Stations. 
Porter Co., H. K. 
Coal Cutters. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Coal Chutes, Steel. 
Clark Co., W. J. 
Coal and Ore Elevator Buckets. 
Clark Co., W. J. 
Cocks. 
Powell Co., Wm. 
Compressors, Air and Gas. 
Blaisdell Machinery Co. 
Bury Compressor Co. 
Chicago Pneumatic Tool Co. 
Curtis & Co. Mfg. Co. 
General Compressed Air and Vacuum Ma- 
chinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Powell Co., Wm. 
Rix Compressed Air and Drill Co. 





Roteng Engineering Corporation. 
Stearns-Roger Mfg. Co. 

Sullivan Machinery Co. 
Westinghouse Air Brake Co. 
Compressors, Gasolene Driven. 
General Compressed Air and Vacuum Ma- 

chinery Co. 

Compressor Fittings, Air and Gas. 
Powell Co., Wm. 

Core Drills. 

Harrison Supply Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 

Core Drills, Diamond. 
Sullivan Machinery Co. 

Core Drills, Diamondless. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 

Corliss Engines. 

Cooper Co., C. & G. 

Stearns-Roger Mfg. Co. 

Sullivan Machinery Co. 
Derricks. 

Lidgerwood Mfg. Co. 

Drilling Machines, Pneumatic. 
Chicago Pneumatic Tool Co. 
Cleveland Pneumatic Tool Co. 
Ingersoll-Rand Co. 

McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 

Electro-Pneumatic Machinery. 

General Compressed Air and Vacuum Ma- 
chinery Co. 

Ingersoll-Rand Co. 

Stearns-Roger Mfg. Co. 
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Engine Room Appliances. 
Sargent Steam Meter Co. 
Stearns-Roger Mfg. Co. 

Fans, Ventilating. 

Sprague Electric Co. 
Sullivan Machinery Co. 

Flue Rolling Machines. 
Cleveland Pneumatic Tool Co. 
Ingersoll-Rand Co. 

Foundry Appliances. 

Chicago Pneumatic Tool Co. 
Curtis & Co. Mfg. Co. 
Goldschmidt Thermit Co. 
Hanna Engineering Works. 
Harrison Supply Co. 
Ingersoll-Rand Co. 

Foundry Facings. 

Jos. Dixon Crucible Co. 

Graphite Commutator Brushes. 
Jos. Dixan Crucible Co. 

Graphite Crucibles and Retorts. 
Jos. Dixon Crucible Co. 

Graphite Greases. 

Jos. Dixon Crucible Co. 

Graphite Paint. 

Jos. Dixon Crucible Co. 

Hammer Drills. 

Blaisdell Machinery Co. 

Chicago Pneumatic Tool Co. 
Cleveland Pneumatic Tool Co. 
Ingersoll-Rand Co. 

McKiernan Drill Co. 

Rix Compressed Air and Drill Co. 
Stearns-Roger Mfg. Co. 

Sullivan Machinery Co. 

Hammers, Calking and Chipping. 
Blaisdell Machinery Co. 
Chicago Pneumatic Tool Co. 
Cleveland Pneumatic Tool Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 

Hammers, Riveting. 

Blaisdell Machinery Co. 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 

Helmets, Sand Blast. 

C. Druckleib. 

Hoisting Machinery. 

Lidgerwood Mfg. Co. 
Sprague Electric Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Hoists, Air. 
Blaisdell Machinery Co. 
Chicago Pneumatic Tool Co. 
Curtis & Co. Mfg. Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Rix Compressed Air and Drill Co. 
Stearns-Roger Mfg. Co. 

Hose Clamps. 

Clack Go. W:. J; 
Ingersoll-Rand Co. 

Hose Couplings. 

Chicago Pneumatic Tool Co. 
Cleveland Pneumatic Tool Co. 
Curtis & Co. Mfg. Co. 

Harrison Supply Co. 
Ingersoll-Rand Co. 

McKiernan Drill Co. 

Revere Rubber Co. 

Rix Compressed Air and Drill Co. 


(Continued on page 14.) 








ELECTRIC AND BELT-DRIVEN 


AIR. COMPRESSORS 
CURTIS & CO. MFG. CO., St. Louis, Mo. 


AIR HOISTS AND ELEVATORS 


HAND AND PNEUMATIC CRANES 


LIST OF AGENTS: 
A. E. Hoermann, 41 Park Row, N. Y. 
Baird Machinery Co., Pittsburgh, Pa. 
Hill, Clarke & Co., Boston, Mass. 
Ing. A. Baldini & Co,, Pontedera, Italia. 


































- —— 
ENGINEERING 
MAGAZINE 


AN INDUSTRIAL REVIEW 






THE ENGINEERING MAGAZINE pub- 
lishes the best original articles by 
the highest authorities on all phases 
of current engineering progress. 

Additional and exclusive features 
are: a Reviewer and Topical Index 
to the current contents of nearly two 
hundred engineering and industrial 
journals; Current Record of New 
Technical Books; Industrial News; 
latest Improved Machinery and new 
Trade Literature. 

Every number is a valuable refer- 
ence book for every engineer or 
student of engineering. 

Ask for sample copy and descrip- 
tive circular. 


THE ENGINEERING MAGAZINE 


140-142 Nassau St., New York 
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AIR COMPRESSORS 


HIGH EFFICIENCY COMBINED 
WITH HIGH SPEED 


This is some- 
thing that has 
never before 
been attained 
in air compres- 
j} sor design. 
4) ROTENG AIR 

COMPRESS ORS 
-4| are constructed 
'| in accordance 
with new and 
advanced prin- 
ciples, enabling 
| them to be oper- 
f | ated at speed 

| which will per- 

mit of their be- 

Direct Connected toMotor i2& direct con- 

nected to elec- 

tric motors, high speed steam, gas or oil engines, 
or belt driven. 

If you desire an aircompressor which will give 
you efficient service and which is so simple in 
construction that it will last for years with practi- 
cally no attention or repairs; write us for our latest 
Bulletin illustrating and describing the new 
machines which we are placing on the market. 





Write for Bulletins on Air Compressors and 
Vacuum Pumps. 


Furnished in sizes down to 1 cu. ft. per min. 


Roteng Engineering Corporation 


20 VESEY ST., New York City, U. S. A. 











ESTABLISHED 1895. 


The Quarry 


Stone, Marble, Slate, Lime, Clay, 
and Cement Trades. 


— CIRCULATING AMONGST — 


Quarry Owners and Managers, Architects, 
Engineers, Surveyors, Stone 
Merchants, Etc. 


Price, 6d. Monthly. Subscription, 7s. 6d. per 
annum, post free. 


Advertising Rate, on Application. 





OFFICES— 
30 AND 3! FURNIVAL STREET, 
HOLBORN, LONDON, E. C. 
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Sprague Electric Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Westinghouse Air Brake Co. 
Hose, Steam and Air. 
Chicago Pneumatic Tool Co. 
Cleveland Pneumatic Tool Co. 
Curtis & Co. Mfg. Co. 
Goodrich Co., The B. F. 
Harrison Supply Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Revere Rubber Co. 
Rix Compressed Air and Drill Co. 
Sprague Electric Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
House Cleaning Machinery, Compressed 


Air. 
Blaisdell Machinery Co. 
General Compressed Air and Vacuum Ma- 
chinery Co. 
Rix Compressed Air and Drill Co. 
House Cleaning Machinery, Vacuum. 
Chicago Pneumatic Tool Co. 
General Compressed Air and Vacuum Ma- 
chinery Co. 
Locomotives, Compressed Air. 
Porter Co., H. K. 
Rix Compressed Air and Drill Co. 
Stearns-Roger Mfg. Co. 
Lubricating Graphite. 
Jos. Dixon Crucible Co. 
Lubricating Greases. 
Fiske Bros.’ Refining Co. 
Lubricating Oils. 
Chicago Pneumatic Tool Co. 
Fiske Bros.’ Refining Co. 
Ingersoll-Rand Co. 
Lubricators. 
Powell Co., Wm. 
Meters, Steam and Air. 
Sargent Steam Meter Co. 
Mining Machinery. 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Motors, Air. 
Cleveland Pneumatic Tool Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
Sargent Steam Meter Co. 
Stearns-Roger Mfg. Co. 
Nozzles, Air and Sand. 
American Diamond Sand Blast Co. 
Curtis & Co. Mfg. Co. 
Druckleib, C. 
General Compressed Air and Vacuum Ma- 
chinery Co. 
Harris Air Pump Co. 
Oil Cups. 
Powell Co., Wm. 
Packings. 
Green, Tweed & Co. 
Revere Rubber Co. 
Pile Drivers, Pneumatic. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Pipe Joint Compound. 
Jos. Dixon Crucible Co. 
Plug Drills. 
Cleveland Pneumatic Tool Co. 
(Continued on page 15.) 
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Ingersoll-Rand Co. 
Pumping Systems, Pneumatic. 
Blaisdell Machinery Co. 
Bury Compressor Co. 
Curtis & Co. Mfg. Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Pumps, Air. 
Blasdell Machinery Co. 
Cameron Steam Pump Works, A. S. 
Chicago Pneumatic Tool Co. 
General Compressed Air and Vacuum Ma- 
chinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Westinghouse Air Brake Co. 
Pumps, Pneumatic Displacement. 
Chicago Pneumatic Tool Co. 
General Compressed Air and Vacuum Mc- 
chinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Westinghouse Air Brake Co. 
Pumps, Steam. 
Cameron Steam Pump Works, A. S. 
Harrison Supply Co. 
Stearns-Roger Mfg. Co. 
Westinghouse Air Brake Co. 
Quarrying Machinery. 
Blaisdell Machinery Co. 
Bury Compressor Co. 
Cameron Steam Pump Works, A. S. 
Chicago Pneumatic Tool Co 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Reamers. 
Chicago Pneumatic Tool Co. 
Cleveland Pneumatic Tool Co. 
Hanna Engineering Works. 
Ingersoll-Rand Co. 
Riveters. 
Blaisdell Machinery Co. 
Chicago Pneumatic Tool Co. 
Cleveland Pneumatic Tool Co. 
Hanna Engineering Works. 
Ingersoll-Rand Co 
Rock Drills, Air and Steam. 
Blaisdell Machinery Co. 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Rix Compressed Air and Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Rock Drills, Electric-Air. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 
Sand Blast Machinery. 
American Diamond Sand Blast Co. 
Druckleib, C. 
General Compressed Air and Vacuum Ma- 
chinery Co. 
Harrison Supply Co. 
Ingersoll-Rand Co. 
Rix Compressed Air and Drill Co. 
Stearns-Roger Mfg. Co 


(Concluded on page 18.) 
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TRAVEL wr 


SPEED COMFORT SAFETY 
BETWEEN 


Ne Ww Yor k 
Philadelphia 
Nisuleney Coneal 


(Train Every Hour on the Hour) 














Pullman Observation No Dust 
Parlor and Cafe Smoke or 
Cars Cars Dirt 
90 MILES IN TWO HOURS 





NEE W YORK STAT TONS: 


West 23d Street Foot Liberty Street 
North River North River 
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HE only publication in the 
world devoted exclusively 
to the boiler-making industry is 





BOILER MAKER 














Subscription Price, $1.00 per 
year Domestic, $1.50 Foreign 
Free Sample Copies 


BOILER MAKER 


17 Battery Place 
NEW YORK CITY 
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WHY NOT USE 
Powell Air Gun Valve ? 





Blows your work bench, machine tool, in fact every- 


thing perfectly clean. Operation is another case of 
“Press The Button.”’ Order a sample. 


THE WM. POWELL CO., Cincinnati, Ohio, 











WE HELP GET ORDERS. 


The Pulsometer Steam Pump Co., of New 
York City, state, in connection with another mat- 
ter about which they wrote us on the 2!Ist inst., 
“We appreciate the results produced by our ad- 
vertising in ROCK PRODUCTS.” 
machine tools, 


Quarrymen use compressors, 


hose, tool steel and power plants. Our field rep- 
resentatives visit every quarryman in the United 
States. We tell about what they are doing in 
each issue of ROCK PRODUCTS. If you want 
publicity that counts, put the question of ROCK 
PRODUCTS up to your own traveling men and 


we will get the business. 


THE FRANGIS PUBLISHING GO. 


MAIN OFFICE 


CHICAGO, 355 DEARBORN STREET 


NEW YORK, PHILADELPHIA, CLEVELAND, MEMPHIS 
BARRE, VT., QUINCY, MASS. 


Representatives in every producing and consum- 
ing district. 
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Established 1856 


THE HIGHEST CLASS TECH. 
NICAL JOURNAL DEVOTED 
TO RAILROAD INTERESTS 


Covers Completely all Departments 
of Railroading. 


° 


TO RAILROAD OFFICERS THROUGH. 
OUT THE WORLD—THE RECOG- 
NIZED AUTHORITY. 


TO THE RAILROAD SUPPLY MAN- 
UFACTURER OR DEALER—TO 
ALL WHO DO BUSINESS WITH 
RAILROADS — AN INVALUABLE 
ADVERTISING MEDIUM. 


Weekly, $5.00 a year to the United 


States and Mexico. 
$6.00 to Canada. 
Single Copies 15 Cents. 
Advertising Rates on Application. 


Specimen Copy Free. 


RAILROAD GAZETTE 


New York, 83 Fulton Street. 


Chicago, Old Colony Building. 
London, Queen Anne’s Chambers. 
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ry YOU KNOW that there is no other maga- 


zine in the world that covers the fields of engi- 
neering and technology to the same extent or in such 
a useful literary way as TECHNICAL LITERA- 
TURE? No other magazine appeals equally to 
specialists and the general reader in so many branches 
of the profession. ‘Technical Literature has become a 
most valuable companion to such professional men as 





Architects Heating, Lighting and Metallurgists 
Chemists Ventilating Engineers Mining Engineers 
Civil Engineers Hydraulic Engineers Municipal Engineers 
Contractors Iron and Steel Makers Power Consumers 
Draftsmen Irrigation Engineers Railroad Engineers 

| Electrical Engineers Machine Tool Makers Sanitary Engineers 
Engineering Students - Manufacturers Steam Engineers 
Factory Managers Marine Engineers Street Railway Men 
Foundrymen Mechanical Engineers Water Works Engineers 
Gas Engineers Mechanics 


And others interested in Technical Work or Study 


Such men as these may be considered as forming the backbone of the industries 
of the country. They are the men who do things, and who control the expendi- 
ture of millions of dollars, involving the purchase of all kinds of material and 
machinery. If you have anything to offer them for business or pleasure, advertise 
it in Technical Literature. Let us show you the scope, vitality and the 
power of the circulation of Technical Literature. 


ONE ADVERTISER WRITES: “Your magazine is a good 


one and sure of success. It is going to be looked over by a good 
class of readers, and our advertisement will not be lost in a mass 
of ill-digested matter.” 


ADVERTISING RATES SENT ON APPLICATION 


Subscription price $2.00 a year to U. S. or Mexico; $2.25 to Canada; 
$2.50 to Foreign Countries 





Technical Literature 


907 St. Paul Building New York 
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Air Lift Rice Irrigation Plant of Jones Bros., Crowley, La., 
where 1,000 acres were irrigated for 38 days during 
the past season at a total cost per acre of $2.30. 






Economical water supply is one of the most important 
problems of the day. Wherever the source of supply is a 
deep driven well, the Air Lift offers the most successful 
solution of the pumping problem. Repeated tests in 
actual service have shown it to have a‘ higher economy, 
when properly installed, than any other system of deep well 
pumping. Its application usually increases the flow of a 
well. Any number of wells, however scattered, may be 
operated and controlled from a central plant. There are 
no working parts exposed to wear in the well. 

The Ingersoll-Rand Company is the pioneer in this 
field. Its experience is the widest in the world. It con- 
trols the basic patents. Its resources are at the service 
of those requiring maximum capacity at lowest cost. 
Catalog 74. 


INGERSOLL-RAND CO, 


11 BROADWAY, NEW YORK 


Chicago St. Louis Philadelphia E] Paso 
Cleveland Pittsburg 3irmingham 30ston 
Butte Houghton San Francisco Seattle 
Denver Salt Lake Los Angeles Montreal 
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The Only Weekly Civil Engineering Paper west of New York 


Engineering - Contracting 


With Which is Incorporated 
ENGINEERING WORLD and CONTRACT NEWS 


Every Wednesday $2 for the 52 Issues 


A weekly journal for the Engineer and the Contractor, 
AS A BUILDER. Published and edited by men of Jong 
experience as authors, editors and practicing engineers and 
contractors, no less than fourteen members of our staff 
having had previous connection with other leading Engin- 
eering journals. An invaluable 


METHODS AND COST 


paper that is intended to enable engineers and contractors 
to make close and accurate estimates, and foremen, to handle 
work in the most economical manner possible. 


Thousands of busy men find in this weekly paper, cost- 
ing only $2 a year, just the information that they need, and 
do not take the time to read any other engineering periodical. 
Advertisers in it claim it is an excellent advertising medium. 


SAMPLE COPIES FREE. 


ENGINEERING-CONTRACTING 
355 Dearborn Street, CHICAGO. 








Sand Mold Guards, Steel. 
W. J. Clark Co. 

Sand Sifters. 

Hanna Engineering Works. 
Ingersoll-Rand Co. 

Stone Tools, Pneumatic. 
Chicago Pneumatic Tool Co. 
Cleveland Pneumatic Tool Co. 
Harrison Supply Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 

Rix Compressed Air and Drill Co. 
Stearns-Roger Mfg. Co. 

Tapping Machines. 

Cleveland Pneumatic Tool Co. 
Ingersoll-Rand Co. 

Thermit. 

Goldschmidt Thermit Co. 

Tools, Pneumatic. 

Blaisdell Machinery Co. 
Chicago Pneumatic Tool Co. 
Cleveland Pneumatic Tool Co. 
Harrison Supply Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 

Valves, Air Blow Gear. 
Powell Co., Wm. 

Wheels, Pressed Steel Truck, 
Clark Co., W. Jj. 

Welding Appliances. 
Goldschmidt Thermit Co. 

Wood Boring Machines, Pneumatic. 
Blaisdell Machinery Co. 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 
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RIVETERS 
Most POWERFUL Tools on the Market 


BOWES HOSE COUPLING 


Instantly Connected. Never Leaks. Catalogue “G”’ on Request. 


NEW YORK, No. 120 Liberty Street. 
Philadelphia, 322-323 North American Building. 
Pittsburg. 1009 Bessemer Bldg. Chicago. 704 Fisher Bldg. 
St, Louis, 608 Burlington Bldg. Atlanta, 419 Empire Bldg. 








GENERAL COMPRESSED AIR & VACUUM 
MACHINERY COMPANY. 


Stationary Private Plants for residences, $450 
and up. Power from lighting current. 

Private Plants for Department Stores, Hotels, 
Theatres, etc. 

Stationary Plants for Professional Carpet Clean- 


Portable Plants for residential house cleaning, 
Small capital required. 


General Compressed Air & Vacuum Machinery Co. 
4434 Olive Street, St. Louis, Mo. 








Benefits the 
Entire Air System 


Dixon’s Flake Graphite, the “ positive prin- 
ciple” lubricant, insures smooth, quiet running 
in the compressor cylinder. Prevents rust 
abrasion and wear in rock drills. Will not 
cause deterioration of rubber hose nor con- 
taminate air or water supplies. 

Free booklet No. V-188 tells all about it— 


write for a copy. 


Joseph Dixon Crucible Co,, 
JERSEY CITY, N. J. 














AIR COMPRESSORS 


ALL STYLES—ALL SIZES 


EMBODYING LATEST IMPROVEMENTS 


ROCK DRILLS 


McKIERNAN DRILL CO. 
170 Broadway, New York City 








Tell the Advertiser You Saw His Ad. in COMPRESSED AIR. 

















RIX COMPRESSED AIR & DRILL Co. 


COMPRESSED AIR ENGINEERS 


Will report on any compressed air or high pressure gas proposition, 
and furnish bids for the machinery required, or contract for the 
complete installation. 


219-221 Spear Street, San Francisco, Cal, 





More than 80 machines per month are being made and sold. 
THE CHICAGO HOSE COUPLER Fs Sy ee ONE USER SAYS : 


Is the only universal hose coupler yet rie * % , “The cost of operating 2%-in. drills, 8 
produced. Anysize will couple withany . x * hour shift is 92c per drill. The record 
other size, whether it is larger or smaller. Oe Mgssw..; eretofore has been $1.56 per drill, 8 hour 


? : i ys ge ‘<j shift. The Franklin Compressor was 
Describe the service you require from a : 3 Ae ; ; guaranteed to operate 10 drills at this alli- 
‘ F . iy See Ree SSSR tude, but 16 drills have been run with it,’ 
a BA HEN Pek ee ie tallation Covered by _ he Bull Hill Mining end Development Co., 
Compressor will best meet your needs. Liberal Guarantee. 


Cripple Creek. 


DESCRIPTIVE LITERATURE ON REQUEST. 
MANUFACTURED BY 


CHICAGO PNEUMATIC TOOL COMPANY 


NEW YORK CHICAGO 
BRANCHES IN NEARLY EVERY NOTEWORTHY CENTER OF CIVILIZATION 














Quick-as-Wink 
Couplers 


For Air or Steam Hose 


Clean or gritty, they OPERATE 
INSTANTLY; THEY STAND THE 
PRESSURE and THEY SWIVEL. 





They are made with or without at- = 
tached releasing levers. COUPLED. 


The W. J. CLARK CO., 35 Depot Street, SALEM, OHIO. 
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